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the snout, and this is followed by the deposition of spermatophores. The 
eggs are deposited in masses and attached to twigs and weed stems be
low the surface of the water. The egg mass may be globular, oblong, or 

kidney-shaped, and measure from 2%" x 2%" (55 x 70 mm.) to 3 x 4" 
(75 x 100 mm.). The eggs average about 52 per mass but vary from 23 
to 110. Compared with that of A. maculatum, the egg mass of the Tiger 
salamander has the common jelly envelope thicker but less dense, the 
eggs fewer in number, the individual envelopes with a greater diameter. 

The vitellus has a diameter of 3 mm., the upper pole light- to dark
brown and the lower pole pale cream to buff. There are 3 distinct en
velopes in addition to the vitelline membrane. The extent of the incuba

tion period is variable, 24-30 days or longer. 
LARVAE. Larvae at hatching average about %G" ( 14 mm.) but vary 

from 13 to 17 mm. The head of the young larva is broad, widest in front 
of the gills, and rounding to the short blupt snout. The gills are as long 
as the head and with few filaments. The dorsal keel extends backward 
from the head and is continuous with that of the tail. The balancers and 

limbs are lacking at hatching, and the forelegs represented by low 
humps. The ground color above is yellowish-green with some darker 
markings. On either side of the middorsal line there is a dark band, 
usually broken to form about 6 pairs of dark spots. Normally a light 

band extends along each side from the eye well onto the tail. The larvae 
may attain a length of 3o/1a"-4%" (~123 mm.) by June in the North, 
after a development period of 75- 118 days. Sexual maturity may be _ 

reached the spring following transformation. 

DEVIL'S LAKE TIGER SALAMANDER. Ambystoma tigrinum diaboli Dunn. 

Fig. 43. Map 20. 

TYPE LOCALITY. Devil's Lake, North Dakota. 
RANGE. North Dakota (north and east of Altamount Moraine) into 

Alberta, Saskatchewan, and Manitoba. 
SIZE. Attains a maximum size of 12%" (312 mm.). The average of 15 

adults of both sexes from the yicinity of Turtle Mountain and Devil's 
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Lake, North Dakota, is iY2" (190 mm.), with extremes of nYs" (282 
mm.) and 41YiG" (n9 mm.). The proportions of the Devil's Lake fe
male are as follows: total length II Ys" ( 282 mm.), tail 5% 2" ( l 31 
mm.); head length 1 2%2" (42 mm.), width d 1i6" (37 mm.). An adult 
male from near Lake Upsilon, North Dakota, measures: total length 
8%" (222 mm.), tail 4%" (xu mm.); head length 1~b" (31 mm.), 
width d {G" (27 mm.). 

HABITAT. Both adults and larvae are known from the fresh-water lakes 
in North Dakota and from Devil's Lake, which has a high salt concen
tration; but the species has been reported as breeding only in fresh water. 

DESCRIPTION. The head is broad, convex above behind the eyes, widest 

opposite the angle of the jaws; the sides behind the eyes converge 
slightly to the gular fold; the snout depressed and bluntly rounded. The 
eye is relatively small, its horizontal diameter about 3 times in the snout. 
An impressed line from the posterior angle of the eye to the lateral ex
tension of the gular fold; a vertical groove from this line to the angle of 
the mouth. Gular fold strongly developed. Trunk widened ventrally, 
.somewhat narrowed dorsally, and with an impressed median line. 
Usually 12 costal grooves, or 13 counting 1 in the axilla and 2 that run 
together in the groin, and 1-3 intercostal folds overlapped by the toes of 
the appressed limbs. Tail widest at about the basal third, basal half 

rounded below, compressed above; distal half strongly compressed. 

Legs large, stout; toes 5-4, those of the hind feet 1-5-2-3-4 in order of 
length from the shortest; toes of the fore feet l-4-2-3. Toes flattened and 
pointed, with flange-like margins, the tips black and horny; hind toes 
one-half webbed, fore feet webbed at base. Plantar and palmar tubercles 
well developed. Tongue nearly circular in outline, the parallel plicae 
narrow and extending to the anterior margin from a posterior field 
which is crossed by several crescentic folds. Vomerine teeth small and 
in 2 or 3 irregular rows forming a wide V-shaped figure, the apex di

rected forward. 
COLOR. I have not seen this species in life. In preserved specimens the 

ground color above varies from gray to brown and light olive, lighter 
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on the sides and·dull yellowish below. This species is marked with many 
small rounded black spots, which in some individuals may become some

what elongate on the sides of the trunk; a few black spots on the throat, 

Fie. 43. Ambystotna tigrinum diaboli Dunn. (1) Adult female, ventral view; actual 
length SW' (213 mm.). (2) Same, dorsal view. Near Lake Upsilon, North Dakota. 
[Photographs of a preserved specimen.] 

sides of the belly and under surface of the limbs. In some the black spots 
on the belly may be elongate and arranged transversely. Some specimens 

from near St. Johns, North Dakota, have a strongly mottled appearance, 

the dark spots showing a tendency to run together on the sides and belly, 

and occasionally on the back. 
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BREEDING. A large female from Devil's Lake, North Dakota, unfor
tunately without the date of collection, has large ovarian eggs apparently 
ready to be deposited. The eggs are pigmented above (brown in pre
servative) and yellowish below. Apparently this subspecies is often 
neotenic. 

LARVAE. The larvae attain a large size and when fully grown have the 

general color and pattern of adults. A series of II from Sweetwater Lake, 
North Dakota, varied in length from 52%2" (151 mm.) to 7Ys" (181 
mm.) and averaged 6% '1 

( 168 mm.). The broad dorsal tail fin arises at 
the back of the head and is widest at a point just behind the vent. The 
ventral fin extends to the vent. The gills are long and slender, l-2-3 in 
order of length from the anterior. In some specimens there is a tendency 
for the dark spots to form bars on the tail. 

Partly grown larvae from Grand Forks, North Dakota, vary in length 
from 31%2" (92 mm.) to 4%211 (108 mm.). These either exhibit a mar
bled pattern or have the dark pigment concentrated in fairly definite 
spots. The dorsal tail keel is strongly blotched, the ventral fin relatively 
free from darker markings. On some individuals there is a well defined 
row of light spots on the sides, extending from the head onto the basal 
half of the tail ; in a few specimens a secondary row of light spots on 
either side of the dorsal fin. 

YELLOW-BARRED TIGER SALAMANDER. Ambystoma tigrinum mavortium 

Baird. Fig. 44. Map 20. 

TYPE LOCALITY. New Mexico. 
RANGE. Kansas, Oklahoma, central and western Texas, eastern Colo

rado, central and eastt'rn New Mexico (Dunn, 1940, p. 158) . 
SIZE. The average length of 16 adults of both sexes. from Kansas and 

Oklahoma is 62%2" ( 171 mm.). Five adult males average 7%611 
( 192 

mm.), the extremes 51%211 (143 mm.) and 8%11 (213 mm.). Eleven 

females average 6%11 
( 162 mm.) and vary from 41

%2
11 

( 123 mm.) to 

8%211 (2II mm.) . The proportions of an adult male from Riley County, 
Kansas, are as follows: total length 71Yi.G 11 (195 mm.), tail 31% 2" (87 
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mm.) ; head length rYa2" (26 mm.), width 2%2" (20 mm.). A female 
which is of the same length and which came from the same locality has 

a tail length of 3%" (80 mm.); head length 1%2" (28 mm.), width 
'>(;/ fl ( ) - '}a2 20 mm . . 

HABITAT. During the dry season of the year the adults are seldom seen 

above the surface of the ground, but are occasionally dug out of burrows 

at a depth where the soil is at least slightly moist. During the first heavy 
rains of spring they often appear in large n.umbers and occupy the pools, 
ponds, "tanks," and slow streams for the breeding season. I have col
lected the larvae in temporary ponds, irrigation ditches, and backwaters 
of streams. 

DESCRIPTION. The head is broad and somewhat convex above, widest 

at the angle of the jaws, the sides behind converging to the lateral ex

tensions of the gular fold, in front abruptly to the broadly rounded and 

depressed snout. The eye is small, its horizontal diameter about 3 times 
in the snout; the iris brassy. An irregular slightly impressed line from 

the posterior angle of the eye to the lateral extension of the gular fold. 

Gular fold well developed. Trunk stout and with little indication of a 
median impressed line. Costal grooves usually 13, occasionally 12 or 14, 
counting r each in the axilla and groin, and the toes of the appressed 
limbs overlap 2 to 4 intercostal folds. The tail of the adult is rather long 
and slender, strongly compressed, rounded below and sharp-edged 

above. In the male it may comprise 42-50.7 per cent of the total length, 

and in the female 35-46.5 per cent, the higher percentages associated 

with the larger specimens. Legs large and stout. Toes 5-4, those of the 
hind feet r-5- 2-3-4 in order of length from the shortest; toes of the fore 
feet 1-4-2-3. Toes all webbed at base, rather long, flattened, tapering, 
and horny tipped. Plantar and palrnar tubercles well developed. Tongue 
fleshy and broadly triangular, the narrow plicae parallel and extending 

to the margin from the broad posterior area. Vomerine teeth usually in 

a transverse, slightly arched series, which may be interrupted only at 
the mid-line or at this point and just inside the inner margin of each 
inner naris. Occasionally the teeth form a single series which arises just 
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Fie. 44. Ambystoma tigri11um mavortium Baird. ( 1) Adult male, actual length 8~" 
(21~ mm.). (2) Same, lateral view {from life) . (3) Same, ventral view [preserved 
specimen). Winfield, Kansas. 

outside and behind the outer margin of the inner naris and arches 
strongly forward between the nares. 

coLoR. The general ground color is deep brown or black. The light 
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markings are developed in the form of irregular vertical bars or elongate 

blotches which vary in width and completeness but usually extend from 

the mid-line of the belly to the mid-line of the back. The light markings 

are sometimes confluent on the lower sides, forming a broad band be

tween the legs and leaving the middle of the belly irregularly blotched 

with dark. Rarely the light markings unite at the mid-line of the back 

and more often cross the tail, giving it a ringed appearance. The light 

markings are yellow, varying in degree of intensity, but usually suffused 

with dusky on the back and clear yellow on the lower sides. The head 
and limbs are irregularly blotched. 

BREEDING. In Lost Lake, Riley County, Kansas, Burt ( 1927, p. 2) found, 

on March 7, many eggs in cleavage stages attached singly or in small 

clusters to weed tops. Some eggs appeared to form a continuous series 

along the stem of a weed, and when removed to the laboratory began to 
hatch March 14. 

LARVAE. The larvae attain a large size, to 82% 2" (226 mm.), sometimes 

exceeding the adults, and some are certainly neotenic. They are quite 

uniformly colored, in some waters light greenish, and acquire the barred 

pattern of the adults at the time of transformation. The axolotls have a 

very broad head, deep body, and broad fins. The dorsal fin arises on the 

back behind the head and attains its greatest width a short distance 

behind the vent. The ventral tail fin extends to the vent. The gills on 

some individuals are very long, the uppermost extending nearly to the 

hind legs. The legs are stout, the toes strongly depressed, broad at base, 
and sharply pointed. 

CLOUDED TIGER SALAMANDER. Ambystoma tigrinum nehulosum Hal

lowell. Fig. 45. Map 20. 

TYPE LOCALITY. San Francisco Mountains, Arizona. 

RANGE. Interior Basin and Colorado Plateau in Utah, western Colo

rado, northwestern New Mexico, northern Arizona (Dunn, 1940, p. 

158). 

HABITAT. Adults and larvae are often found in the mountain lakes 
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and ponds and, occasionally, the adults on land, hiding beneath stones, 

logs, or bark. In the tanks and pools of ranches the axolotls are known 

as "water dogs." In the region of the type locality, San Francisco Moun

tains, Arizona, the salamander is said to be confined to the balsam-fir 

zone. 

SIZE. The average length of 12 adults of both sexes from Utah and 

Boulder County, Colorado, is 71%2" (192.25 mm.), the extremes 6%2" 

(155 mm.) and 9Yi.o" (230 mm.). The males are a little larger than 

the females in the series I have measured, averaging 8%" (206 mm.), 

the females 61 % 2" (166 mm.). The proportions of an adult male from 
Boulder County, Colorado, are as follows: total length 8o/ia" (208 mm.), 

tail 32% 2" (95 mm.); head length 1%" (32 mm.), width 3%2" (25 
mm.) . An adult female from the same locality measures: total length 

62%2" (171 mm.), tail 3%2" (77 mm.); head length 3 %2" (25 mm.), 

width 2%2" (21 mm.) . 

DESCRIPTION. The head is broad and convex above, the sides nearly 

parallel back of the eyes, in front evenly and broadly rounded to the tip 

of the snout. The eye is of moderate size, about 2Yz in the snout. An 

impressed line from the posterior angle of the eye to the lateral ex

tension of the gular fold, a short vertical groove crossing this line at 

the angle of the mouth. Gular fold strongly developed. Trunk flattened 

ventrally, somewhat narrowed dorsally, and with an impressed median 

line. Tail flattened above at base, becoming strongly compressed im
mediately behind the vent, thin distally. There are usually 13 costal 

grooves, counting l in the axilla and 2 that run together in the groin, 

occasionally 12 or 14, and 2-4 intercostal folds are overlapped by the 

toes of the appressed limbs. Legs large and stout, toes 5-4, those of the 

hind feet broad at base, flattened and pointed, 1- 5-2-3-4 in order of 

length from the shortest; toes of the fore feet 1-4-2-3. Palmar and 

plantar tubercles well developed, 2 on each foot. Tongue large and 

fleshy, free at the sides and behind only, the plicae narrow, parallel and 

extending to anterior margin; or, plicae broken into rows of small 

papillae. Vomerine teeth variable, sometimes forming a continuous 
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series which is strongly arched forward between the inner nares, com

monly interrupted just inside the inner margin of the naris and again 

at the mid-line. When interrupted, 6-n teeth in the outermost series 

and 12-20 in each of the inner series. During the breeding season the 

males have the cloacal glands greatly enlarged and the sides of the 

vent are swollen into 2 broad, rugose lobes, bluntly pointed behind. 

The vent of the female is much smaller, less protuberant, and has a nar

row flange-like margin. 

COLOR. The adults are olive-green or dark gray above, with a few 

small, scattered black spots on the back, sides, legs, and tail. The ventral 

surfaces are usually lighter than the dorsal and mottled and blotched 

with dark spots of irregular size and shape. There are from one to 

several dark spots on the throat, and often the blotches of the sides of 

the tail run together and form dark areas of considerable extent. Other 

races of the Tiger salamander have light spots above on a dark ground; 

nebulosum has black spots on a dark ground. 

BREEDING. There is little known of the breeding habits of this sub

species and the only reference to the eggs I have found is a note by 

Dwight Franklin (Copeia, No. 21, 1915, p. 30). At an elevation of ap

proximately 7000' at Flagstaff, Arizona, eggs were said to have been 

found in June. The salamander breeds in many of the streams, lakes, 

and ponds in the mountains; the larvae are often extremely abundant 

and are usually associated with a few transformed individuals. 

LARVAE. In the high lakes of Colorado and other western states this 

species is often neotenic and reaches a size comparable to that of the 

transformed adults, the average length of 5 being 7o/i a" ( 192 mm.). In 

life the larvae are rather uniformly olive-brown above, with small dark 

irregular spots on the back, sides, and tail. The belly is a little lighter 

and sometimes has a few small dark spots. The larvae have broad, con

vex heads and stout legs, with much flattened and pointed toes. The 

dorsal keel arises at the back of the head and reaches its greatest width 

a short distance behind the vent. 
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F1G. 45. Ambystoma tigrimm1 11(:bulosum Hallowell. ( r) Recently transformed adult, 
actual length about 5"16" (r39 mm.) . (2) Same, ventral view. Zion National Park, Utah. 
[A. H . Wright, collector.) (3) Old adult, female (preserved specimen ]; actual length 
6¥.!'' (165 mm.). Wasatch County, Utah. 
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NORTHWESTERN TIGER SALAMANDER. Ambystoma tign·num melanostictum 

(Baird). Fig. 46. Map 20. 

TYPE LOCALITY. Between Fort Union and Fort Benton, Montana. 

RANGE. British Columbia, Alberta, Washington, Oregon, Idaho, Mon-

tana, Wyoming, North and South Dakota, Nebraska. (Dunn, 1940, 
p. 159·) 

HABITAT. Adults are occasionally found in damp situations beneath 

logs, bark, boards, and stones. The larvae are sometimes extremely 

~bundant in fresh-water ponds and lakes, where by day they are mainly 
m the deeper areas but at night come into the shallower waters along 
shore. 

SIZE. The transformed adults reach an extreme length of about 8%" 

(219 mm.). Thirteen transformed individuals of both sexes from Wash-
. 7/ " mgton average 511 G ( l 39 mm.), the extremes 3%" ( 86 mm.) and 8 % 2 " 

(205 mm.). Six sexually mature adults in this series average 61%2" (167 

mm.). Jhe proportions of a male from Lincoln County, Washington, 

follow: total length 6%" (165 mm.), tail 3%" (80 mm.); head length 
1%6" (24 mm.), width 1Yi 6" (18 mm.). A female from Medical Lake ' 
Washington, measures: total length 52

%2" (150 mm.), tail 2%6 " (62 
mm.); head length 1%G" (24 mm.), width 1Yia" (18 mm.). 

DESCRIPTION. The h<:ad is rather broad and short, widest at the angle 

of the jaws, the sides behind the eyes rounding to the lateral extensions 

of the gular fold, in front converging more abruptly to the bluntly 

rounded snout. Eyes moderate, the horizontal diameter about twice 

in the snout. An impressed line extends obliquely from the posterior 

angle of the eye to the gular fold and a short vertical groove from this 

line to the angle of the jaw. The trunk is well rounded and with an im

pressed median dorsal line. The usual number of costal grooves is 13, 
counting I in the axilla and 2 that run together in the groin; sometimes 

only 12, rarely 14, and the toes of the appressed limbs overlap 2-4 inter

costal folds. The tail is flattened above at base and compressed .shortly 

behind the vent, where it is rounded below and narrow above, and tapers 
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distally. A free dorsal keel is not well developed in the adults, but is 

evident in some recently transformed individuals, where it extends to 

a point a short distance behind the vent. The legs are large and stout, 

toes 5-4, those of the hind feet 1-5-2-4-3 in order of length from the 

shortest, the tips often pointed and horny, the bases slightly webbed; 

toes of the fore feet 1-4-2-3, slightly webbed at base. There are 2 plantar 

2 

Fro. 46. Ambystoma tigrinum mela110Jtictum (Baird). (r) Young adult, dorsal view; 
actual length 5%'' (144 mm.). Medical Lake, Spokane County, Washington. [J. R. 
Slater, collector.] (2) Larva, lateral view; actual length 3%" (80 mm.). Near Crystal 
Creek, Wyoming. (Photographs of preserved specimens.) 

and 2 palmar tubercles. The tongue is large, broadly oval in outline, free 

slightly at the sides, and provided with narrow parallel plicae. The 

vomerine teeth may be disposed in 3 series, but sometimes the middle 
one is narrowly interrupted at the mid-line. The lateral series of 6-10 

teeth usually arise outside the outer margin of the inner naris and ex

tend obliquely inward and forward to a point just inside the inner 

margin of the naris. A short break separates this series from the central 

one, which is usually strongly arched forward and may have 16-20 teeth 

on each limb. 
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COLOR. This subspecies is characterized by the extreme development of 
the light areas, which often form connected blotches of considerable size 
on the dorsal surfaces, so that the darker ground color persists in ir
regular patches. The light areas in life are dull yellow, the dark ground 
color brown to black, often darkest bordering the light areas. The upper 
surface of the legs is mottled and blotched, the sides of the tail with 
dark-bordered light areas sometimes forming more or less complete 
vertical bands. Recently transformed individuals sometimes have the 
light areas small and scattered over the dorsal and lateral surfaces. The 
throat, belly, and ventral surface of the legs may be light, with only a few 
darker blotches, or the light and dark blotches may be about equally 
distributed. The dark blotches on the sides of the tail extend to the 
ventral edge. 

BREEDING. This form is known to be neotenic at times, Slater ( 1937, 
p. 82) having found eggs deposited by larvae taken April 5, 1935, and 
kept in captivity. These eggs were found to be like others taken in 
Medical Lake, Washington, April 6, 1934. Under natural conditions 
the eggs are deposited singly or in small clusters of 3-S and attached 
to vegetation in shallow water near the margin of the lake. Individual 
eggs have a diameter of 1.9 mm. and are normally provided with three 
envelopes, the inner 2.6 mm. in diameter, the middle 3.5 mm., and 
the outermost 4.5 mm. when freshly deposited (Slater, 1937, p. 82). 

LARVAE. The larvae may transform at a length of only 3%" (86 mm.) 
or, as axolotls, attain a length of xo'Ys" (276 mm.) . Larvae only 2Yis" 
( 62 mm.) long sometimes exhibit ·a color pattern suggestive of that of 

the adults. The light areas are extensive and the dark pigment is in the 
form of small irregular spots on 1he back and sides of the trunk, on 
the sides of the tail, and on the upper surface of the head and limbs. 
In Medical Lake, Washington, Slater found larvae transforming at the 

end of the summer. 
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GENUS DICAMPTODON 

PACIFIC GIANT SALAMANDER. Dicamptodon ensatus (Eschscholtz). Figs. 

29a, 47: Map 21. 

TYPE LOCALITY. Vicinity of the Bay of San Francisco, California. 
RANGE. Santa Cruz and Santa Clara Counties, California, northward 

through Oregon and Washington to southwestern British Columbia ; 
northwestern Idaho and Rocky Mountains of Montana. 

l -- __ j 
------- - -...-----

W ensatus 

·~~ ~/J 
MAP 21.- Distribution of Dicamptodon emat11s. (Also recorded from the Rocky 

Mountains of Montana.) 
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HABITAT. This species is mainly limited to the humid coastal regions 

of the Northwest where there is abundant moisture throughout the year. 

On May 28, 1936, we collected adults of this species under logs and 
bark on the steep slopes of China Gulch at Gualala, California, and 
many larvae of various sizes in the stream below. 

SIZE. This is the largest of the western species of salamanders, the 

transformed adults attaining an extreme length of nearly 12" (300 
mm.) . The measurements of an adult female from the south slope of 

Mt. Hood, Oregon, are as follows: total length 9o/i6" (236 mm.), tail 

3%" (98 mm.); head length 1%" (4r.5 mm.), width lYs" (28 mm.) . 
The smallest transformed individual I have measured is 5o/i a" ( 135 
mm.) from Gualala, California, and the largest larva, from Oak Grove, 
Clackamas County, Oregon, sent me by Mr. Stanley G. Jewett, n~" 

( 286 mm.) . Storer ( 1925, p. 77) records a transformed individual only 
122 mm. in total length. 

DESCRIPTION. The body is stout, the limbs large and strong. The head 

is moderately broad, with the sides behind the eyes nearly parallel, in 

front tapering to the bluntly pointed and depressed snout. The mouth 

is large, the corner extending behind the eye a distance equal to the 
horizontal diameter of the eye. Eyes protuberant but of moderate size, 
iris deep brown, mottled with brassy. A horizontal impressed line from 

the posterior angle of the eye to the lateral extension of the gular fold. 
A short vertical line from the angle of the jaw to the horizontal groove. 

The trunk is well rounded above. Costa} grooves 12, counting l each in 
axilla and groin, poorly defined. Tail thick and nearly subquadrate 

in section at base, tapering rapidly and becoming wedge-shaped at about 
~ its length, the upper edge thinnest but without a definite keel. Toes 

5-4, those of the hind feet 1-5-2-3-4 in order of length; front feet 
1- 4- 2-3. Soles of the feet in recently transformed individuals sometimes 
with indistinct tubercles, in large adults smooth. Tongue large, fleshy, 
free along margins, plicae slightly diverging from the posterior field. 

Vomerine teeth behind inner nares and forming a transverse series 

which is narrowly interrupted where it bends forward at the mid-line, 
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Literally the teeth extend nearly to the outer margin of the inner naris. 
COLOR. The ground color and markings vary considerably in intensity. 

F1G. 47. Dicamptodon ensatus (Eschscholtz). (1) Adult male, actual length 91~G" 
(245 mm.). (z) Same, lateral view. Sandy, Oregon. (3) Larva, actual length u W' (286 
mm.). Oak Grove, Clackamas County, Oregon. 

In life a large female had the ground color above comparatively light 

(Dresden Brown, Ridgway), mottled and marbled with deep brown 
(Warm Sepia, Ridgway), fading to chocolate on the sides. The darker 
markings involve the entire dorsal and lateral surfaces of the head and 
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encroach narrowly on the ventral surfaces of the lower jaws. On the 

sides of the trunk, the darker markings anteriorly extend to the level 

of the front legs, posteriorly the line of demarcation curves above the 
insertion of the hind legs and continues along the ventrolateral margins 
of the tail. The legs above are colored like the back. The ventral surfaces 
are lighter than the ground color of the lower sides; in the region of 
the throat, vent, and lower ridge of the tail, dull flesh color. In some 

individuals the mottlings may be very dark, almost black, and in strong 
contrast with the lighter ground color. 

BREEDING. Eggs apparently of this species were reported by Henry 
and Twitty ( 1940, p. 247), attached singly to the surface of a timber in 
rapidly running water in San Mateo County, California, found June 19, 

1937. The lot consisted of about 70 albino embryos in the "tail-bud" 
stage of development. 

LARVAE. Larvae are characterized by the restriction of the dQrsal fin 
to the tail, the absence of balancers, and the simultaneous development 

of the fore and hind limbs. In larvae nearing transformation the gen

eral ground color is Fuscous (Ridgway). Scattered over the dorsal sur

face of the body and limbs are aggregates of small, rounded, tan spots 
which form blotches of varying size. The lower sides are tinged with 

bluish-gray and the ventral surfaces light gray with tinges of flesh in 
the region of the vent. Gills short, bushy, and dull red. In larvae of all 
sizes the dorsal fin is never continued anteriorly beyond the .insertion 
of the hind legs, and in large larvae often extends forward only to the 
posterior end of the vent. 

GENUS RHYACOTRITON 

OLYMPIC SALAMANDER. Rhyacotriton olympicus (Gaige). Figs. 29b, 48. 
Map 22. 

TYPE LOCALITY. Lake Cushman, Washington. 

RANGE. From Rouge River Basin, Curry County and Clackamas 
County, Oregon, throughout western Washington. 

HABITAT. On June 21, 1936, we collected along the Calawah River, 
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1h-mile north of Forks, Washington, where springs flowed from be

neath overhanging banks covered by tangles of thick vegetation. Here, 
among stones and gra~el washed clean by the water, we found a fine 
series of specimens in company with Plethodon vandykei, P. vehiculum 

n\ 

% olympicus b 
'\ \ 

MAP 22.-Distribution of Rhyacotrito11 olympicus. 

and Ascaphus truei. On June 20 we collected this species by the side of 

a small trickle on a steeply wooded slope near Shelton, Washington. 

Slater ( 1934, p. 140) reported this species in and near small streams 

which drain into Spirit Lake. 
SIZE. The average length of 5 adult males is 3%" (88.6 mm.); 5 adult 

females average 31%2" (87.8 mm.). The largest male, from Yz mile west 
of Forks, Washington, has a total length of 4Yi G" ( 103 mm.), tail 11 Yi G" 
(42 mm.); head length %" (12 mm.), width%" (9 mm.). A female of 
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exactly the same length from 7 mi. west of Shelton, Washington, has the 

tail 11
%2" (40 mm.); head length 1%2'' (13 mm.), width%" (9 mm.). 

DESCRIPTION. This species is characterized by the short, wide head, 

very prominent eyes, and short tail. The head is widest at the eyes, 

tapering abruptly to the short, blunt snout, and with the sides back of 

the eyes straight and nearly parallel or slightly converging. The eyes 

are large and bulging, their horizontal diameter equal to or greater than 

the distance from the anterior angle of the eye to the end of the snout. 

The gular fold is strongly developed and has prominent lateral ex

tensions. There is a deep decurved groove extending from the posterior 

angle of the eye to join the lateral extensions of the gular fold; a short 

groove from this to the angle of the mouth. The trunk is moderately 

stout, rounded on the sides, flattened beneath, and with an impressed 

median dorsal line. There are i4 costal grooves, counting I each in the 

axilla and groin, and 2-3 intercostal spaces between the toes of the 

appressed limbs. The tail is oval in section at the base, flattened or 

rounded below, compressed above, flattened distally, and produced into 

a blunt point. The legs are short and stout, toes 5-4, webbed at base, 

those of the hind feet 1-5-2-3-4 in order of length from the shortest; 

toes of the fore feet 1-4-2-3. Tongue moderate, longer than wide, the 

sides only free and narrowly depressed and smooth; the deep, narrow 

plicae diverge slightly from the posterior field. The vomerine teeth are 

in 2 strongly arched series narrowly separated at the mid-line. In the 

female, the series arise behind the middle of the inner naris and consist 

of about 11 teeth; in the male, the series arise nearer the outer margin of 

the inner naris, the teeth number 8~ and are larger, longer, and more 

prominently hooked at tip. 
coLOR. The ground color a:bove is a rich seal-brown, variegated with 

fine white specks which become more numerous and somewhat larger 

on the sides. The upper surface of the tail is distinctly lighter brown, 

and there is a conspicuous depressed line on the back between the hind 

legs. The belly is bright yellow, nearly orange in some, except in the 

region below the liver, where there is a greenish tinge. The throat is 
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marked with irregular grayish-white flecks and mottled and blotched 

with larger, light brown spots. The entire ventral surface is sparsely 

flecked with small whitish points and often with a few irregular brown 

spots. The dark dorsal coloration extends on the sides of the head to 

involve the upper jaw, and covers the upper surface of the limbs, the 

·Frc. 48. R.hyacotriton o/ympicu.< (Gaige). ( 1) Adult male, actual length 3ll;fo" (93 
mm.). (2) Same, ventral view. Calawah River, Forks, Washington. 

sides of the trunk to the sides of the belly, and the sides of the tail 

nearly to the ventral surface. The lower surface of the legs is yellow. 

Slater (1938, p. 136) mentions specimens from near Sandy, Oregon, 

which, in life, were light brown with small black spots on their lateral 

and dorsal surfaces and cream-colored below. 

SEXUAL DIFFERENCES. The sexes may be distinguished by the form of the 

vent. In the male the sides of the vent are produced into squarish lobes 

behind, the outer angles light-tipped and visible from above. 

BREEDING. Mr. Phillips G. Putnam, in the Olympic Mountains, Wash

ington, discovered single salamander eggs during June under circum-
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stances which led to the belief that they belonged to this species (Noble 

and Richards, 1932, p. 19). The eggs were attached to the lower surface 

of a stone in running water. Noble and Richards (ibid., p. 20), employ

ing the pituitary technique, subsequently induced a number of females 
to deposit eggs in the laboratory. The individual egg is large and with
out pigment, the yolk having an average diameter of 4.5 mm., without 
the 3 envelopes which surround it. Few eggs are deposited, the average 

being about 5. 
LARVAE. The larvae may attain a length of 69 mm. before transforma

tion (Slater, 1938, p. 136), but the usual size is considerably smaller. 
I have a single specimen .with greatly reduced gills only 31 mm. long. 

The tail is narrowly keeled above, but the keel of the back is lacking as 

in Dicamptodon ensatus. 
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Aquatic and terrestrial; size small to medium, 1o/iu" (40 inm.) to 

85'8" (2r9 mm.); lungs absent; a nasolabial groove; adults usually with
out gills, a few neotenic species; toes 5-4 or 4-4; vomerine and palatine 
teeth usually present; ypsiloid cartilage reduced or lacking; tongue free 
all around or attached anteriorly. 

KEY TO THE GENERA OF PLETHODONTIDAE 

I. Toes 4- 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Toes 5-4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
2. Tail with a basal constriction; belly white with black Reeks; size small, 

to 3 ~'2 " ( 89 mm.) . Eastern states, southern Canada south ward 
through Michigan to Gulf; only the single species . . . . .. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-/emidactylittm scutatum p. 306 
Tail without a basal constriction ; belly not white with black specks . 3 

3. Tail compressed and slightly keeled above; a median dorsal band limited 
either side by a dark line; belly yellow; size small, to 3o/i u" (84 mm.). 
Southeastern states; only the single species . ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ma11ct1ltu quadridigitatus p. 446 

Tail not compressed and keeled above, nearly circular in section . .4 
4. Body and tail elongate and worm.like; vomerine teeth in short series or 

patches widely separated from parasphenoids; costal grooves 17-21 ; 
belly not black with white spots; size to 6%" (172 mm.). Pacific 
Coast states and adjacent islands .. . ... ... ... . . .... . BATRACHOSEPS p. 310 

Body and tail not exceptionally elongate and worm-like; vomerine 
series longer, 10-15, continuous with or narrowly separated from 
parasphenoids; above with a chestnut or reddish-brown band; belly 
black with white Reeks; size to 3 1 o/i.c;" (97 mm.) . Oregon; only the 
single species . . . . . . . . . . . . . . . . . . . . . . . . . Plethopsis wrighti p. 290 

5. Tail with a basal constriction; palm with two tubercles; length to sYs" 
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Fie. 49. (a) Outline of Hl'mid,u:tylum ~utatum to show the b~$.1 I consuiction of the 
tllil and the four toe~ on bod\ fore and hind feet. (b) Oudine of Eu•yua billi11(1Zflc 
~irrigmr, adull male, to $how the drri. (c) Same, head enlarged, front view. The na.o;o. 
labial grooves extend along 1he cirri nnrly to the tip. (d ) Head of GyriJJOphilus to 
show the caothus rostraiis and the na50labiat groovc-s. (e) Mouth porns of Plft/iodon 
1orda11i to s.how the ch:iracfcr Qf tongue and teeth. fa-d, H.P.C. tie/.; c, ML.S. drl.J 
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( 150 mm.). Pacific Coast, southwestern California to British Colum-
bia and Vancouver Island . . . . . . . . ... .. . . .... .. ENSATINA p. 293 

Tail without a basal constriction; no palmar tubercles ............ 6 
6. Tongue with a central pedicel, free all around . . .. ... ... .... . .. . 7 

Tongue free at sides and behind only .. . .. .. ... .... .. 10 

7. Vamerine and parasphenoid teeth forming continuous series ..... . 8 
Vomerine and parasphenoid teeth not in continuous series . ... .... . . 9 

8. Canthus rostralis marked by a light bar bordered above and/ or below 
with black; dorsal pattern sometimes with dark flecks but without 
separate rounded black spots; size to 8%" (219 mm.). Ontario, 
Canada southward through the eastern states to Georgia and Ala-
bama ....... . ...... ... ... ... . .... . ...... .. . .... Gvn1NoPl-!tLus p. 360 

No marked canthus rostralis bordered above and below by black; color 
above bright red to purplish or chocolate-brown, marked with black 
spots; size to 7'' ( 178 mm.). Eastern states, New York to Florida and 
the Gulf of Mexico . . . . .. ..... .. ..... ... ..... . . .. PsEuDOTlllTON p. 376 

9. Toes strongly webbed; above dark brown to black, marked with light 
flecks sometimes aggregated in lichen-like patches; costal grooves 13; 
tail short, nearly circular in section ; size to 4% 2" (104 mm.). High 
Sierras in California; only the single species . .. ....... . ... ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hydromantes platycephalus p. 451 

Toes not webbed, or at most only slightly at base; tail moderate to long, 
compressed; ground color usually some shade of yellow or orange; 
size to 7o/a 2" ( 182 mm.) . New Brunswick and Quebec southward 
through the eastern states to G eorgia, westward to New Mexico, 
northward through Texas, Oklahoma, and Kansas to southern Illi-
nois .... .... . ..... .... .. .... .... ... .... .... ... ... ... EuRYCEA p. 402 

10. Eyes normal; body well pigmented ... .......... .. ............. 1 I 
Eyes reduced, partly or completely hidden by fused lids, or eyes lacking; 

body with little or no dark pigment . .... .. .... .. .... ... . ... . . 15 

tr. Posterior part of maxilla sharp-edged and without teeth; vomerine teeth 
present, usually 5-9; size to 6%" (162 mm.). Cumberland Plateau 
in the east; British Columbia to Lower California . .. .. .... ANEU>ES p. 327 

Posterior part of maxilla with teeth ; vomerine teeth often lacking in 
adult males . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

12. Opening of inner nares conspicuous ... . .... . . . ...... . .. ... .... . 13 
Opening of inner nares hidden in a fold at sides of mouth ; vomerine 

teeth usually lacking in adult males, sometimes present but reduced 
in number in females; length to 5%" ( 128 mm.). Western North 
Carolina ... .. ... ...... ... .. .... .. ...... ... .. .. LEUROGNATHus p. 220 

13. Sensory pits on head conspicuous; vomerine and parasphenoid series 
continuous; alternating light and dark longitudinal lines on sides; 
length to 3%" (95 mm.). From D ismal Swamp, Virginia, to Liberty 
County, Georgia, in the Coastal Plain; only the single species 
. . . . . . . . . . . . . Stereochilus margmatus p. 346 
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No conspicuous sensory pits on head; vomerine and parasphenoid series 
not continuous; no alternating dark and light longitudinal lines on 
sides . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . ........... 14 

14. Tail trigonal or circular in se~tion; a light bar from posterior angle of 
eye to angle of the jaw; body rather short and stout. .DEsMoGNATHUS p. 186 

Tail always circular in section or nearly so; no light bar from eye to 
angle of the jaw; body usually long and slender . .. . .. PLETHODON p., 228 

15. Adults fully transformed, without gills; white or very lightly pigmented; 
eyes with lids partly or completely fused; legs normal; length to 5o/i 6 " 

( 135 mm.). Ozark Pfateau in Missouri, Oklahoma, Kansas, and 
Arkansas; only the single species ....... ... .. Typhlotriton spela:us p. 351 

Adults not fully transformed, with gills; pigment lacking; eyes lacking 
. . . . ..... ''' ' .... '... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 16 

16. Costa! grooves I I; vomerine and · palatine teeth in continuous series; 
snout wide but not greatly depressed; sides of head nearly parallel; 
length 3" (75.5 mm.). Known only from a well at Albany, Georgia 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Haideotriton wallacei p. 355 
Costa! grooves 12; vomero-palatine teeth not forming a continuous se-

ries ; snout narrower than head back of eyes and strongly depressed; 
length to 5 1%6 " (136 mm.). Eastern central Texas in wells and un
derground streams; only the single species .. . Typhlomolge rathbuni p. 357 

GENUS DESMOGNA THUS 
KEY TO THE SPECIES AND SUBSPECIES OF DESMOGNATHUS 

I. Tail trigonal in section and often keeled above ... ....... ....... ... 2 
Tail oval or nearly circular in section and not keeled above .. .. . . .... 8 

2. Snout and head to back of eyes, distal half of tail and legs white or very 
lightly pigmented; back deep brown, belly light brown; 14 costal 
grooves; one intercostal fold between toes of apprcssed limbs; length 
to 3 1%2

11 (91 mm.). Known only from Demorest, Georgia ..... . 
... . ... ... ........... ...... .. quadramaculatus amphileucus p. 214 

Snout and head, tail and legs not white or very light . 3 
3. Belly dark . . . . . . . . . . . . . . 4 

Belly light . . _ . . _ . . . . . . . . . . . . ...... - .. 5 
4. Belly uniformly pigmented, deep brown to blue-black; back and sides 

in old individuals black, sometimes with small rusty blotches; back 
of head and snout often rusty; juveniles with a row of small light 
spots dorsolaterally and a second row at juncture of lower sides and 
belly; vomerine teeth present in adults of both sexes, 5-12; light line 
from eye to angle of jaw often indistinct; usually 14 costal grooves 
and 2- 3 intercostal folds between toes of appressed limbs; length to 
6%" ( 175 mm.). West Virginia and Virginia southward in the 
mountains to northern Georgia quadramaculatus quadramaculatus P· 210 
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Belly strongly mottled, deep brown and white; back dark brown (al
most black); lower sides bluish-gray to grayish-brown; dorsal surface 
of tail basally often with a russet band with irregular edges; often 
with a dorsolateral row of small light dots and a second row on lower 
sides between the legs and on basal half of tail ; light mark on side 
of head from eye to angle of jaw narrow to broad and bright orange
red to russet; length to 41%2" ( 118 mm.). Virginia south to central 
Florida, west to Louisiana . . . . . . . . . .. _. fuscus auriculatus p. 193 

5. Belly uniformly but lightly pigmcnced . . . . . . . . . . . ... . 6 
Belly light but mottled . . . . . . _ . . . _ . . . . . . . . . . . . . . , 7 

6. Back without a longitudinal band or conspicuous markings, or, if band 
is present, then poorly defined and limited each side by faint light 
spots; usually a row of small light dots on sides above the legs and 
sometimes a second row at juncture of lower sides and belly; vomer
ine teeth lacking in adult males; usually 14 costal grooves and 3-5 
intercostal folds between toes of appressed limbs; length co 5~ 11 

( 134 mm.). Northeastern Texas, Oklahoma, and Arkansas ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fuscus b1·imleyorum p. 1¢ 

Back with conspicuous light spots or blotches heavily outlined with dark 
brown or black, or, back with heavy light and dark worm-like mark
ings; lower sides usually mottled and sometimes with a row of light 
dots on sides between the legs; 13 costal grooves, occasionally 14, 
and 4-5 intercostal folds between toes of appressed limbs; vomerine 
teeth present in adults of both sexes; length to 5Ys" ( 131 mm.). 
Southwest Pennsylvania southward through Virginia and West Vir-
ginia to Georgia and Tennessee in the mountains . . phoca p. 206 

7. Back yellowish-brown to nearly black, often without a dorsal band; 
if dorsal band present then with irregular edges or- limited either side 
by dark-edged semicircular or worm-like markings; sides usually 
without a series of small light dots; usually 14 costal grooves and 
about 4 intercostal folds between toes of appressed limbs; length co 
42:%2" (121 mm.) in North, to 5% 11 (149 mm.) in Harlan County, 
Kentucky. New Brunswick to northwestern Georgia, west to Missis-
sippi, northward to Illinois ........... ... ......... . fuscus fuscus p. 188 

Back deep brown to black, without a band but sometimes with a dorso
lateral series of light, dark-bordered sp0tS extending onto the tail; 
light bar from eye to angle of jaw conspicuous, reddish or yellowish; 
other characters as above under 4 ......... ..... . fuscus auriculatus p. I 93 

8. Median dorsal light stripe with straight edges, belly light; or, if uni
formly black above, then belly dark; sides mottled; vomerine teeth 
lacking in adult male; length to 3%" (96 mm.). New York south
ward to Virginia and West Virginia, west to Kentucky and north-
ward to Ohio ... ............ . . . ........ ochrophceus ochrophceus p. 199 

Median dorsal light stripe with irregular edges .. ... ......... .... . 9 
9. Size to 41 %2

11 
( 113 mm.); dorsal light band variable in color but when 
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present always with irregular edges; belly lightly mottled ; or, if uni
formly black above, then belly also darker; upper sides usually dark; 
vomerine teeth lacking in adult males. Virginia and West Virginia 

. south to Georgia in the mountains ..... . . . ochrophizus carolinensis p. :203 
Size small, to 2" (5r mm.); dorsal light band light-tan to reddish, often 

bronzy; many individuals with a definite herringbone pattern along 
the mid-line of back; light line from eye to angle of jaw often con
spicuous; belly light; vomerine teeth 3-7, present in adults of both 
~exes; tail shor~, 34-43 per cent of the total length. High elevations 
1~ ~he mountams of North Carolina, Tennessee, and western Vir-
gmia . . . . . . . . . . . . . . . . wrighti p. 216 

NORTHERN DUSKY SALAMANDER. Desmognathus fuscus fuscus (Rafi

nesque ). Figs. 5ob, 51, 101b. Map 23. 

TYPE LOCALITY. Northern parts of the State of New York. 

RANGE. St. John's River, New Brunswick, to northern Georgia and 

Alabama, northward to Illinois, Indiana, Ohio, and Ontario opposite 

Buffalo, New York. 

HABITAT. Frequents the margins of streams and springs, leaf-filled 

trickles, springy banks where the soil is constantly moist, and often 

the beds of partially dry streams in deep ravines. Occasionally enters 

the water but is essentially terrestrial. 

SIZE. Ninety adult males from near Rochester, New York, average 

31%2" (91.2 mm.), with extremes of 2%611 (65 mm.) and 41
% 2" (rt3 

mm.); 65 adult females average 3%2" (82.5 mm.), the extremes 2 1%2" 

(66 mm.) and 32%2" (100 mm.) . In this vicinity the males reach an 

extreme length of 4 2% :/' ( 121 mm.). The proportions of an adult male 

are as follows: total length 4 1 ~-fiz" (111 mm.), tail 2" (51 mm.); head 

length 11Ya 2" (15 mm.), width %" (10 mm.). An adult female meas

ures: total length 411 (102 mm.), tail 1%" (48 mm.); head length%" 

(13 mm.), width o/ir." (8 mm.). 
DESCRIPTION. This is an extremely variable species in color and pattern, 

and strongly aberrant individuals may be found in almost any locality. 

In the adult male the head is somewhat swollen between the angle of 
the jaw and the lateral extension of the gular fold and is widest posteri
orly; from the angles of the jaw the sides curve evenly to the bluntly 
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pointed snout. T he eyes moderatdy large and protuberant and limited 
behind by vertical groove, the iris Recked with brassy, and with a; narrow 
line of gold bordering the pupil. An impressed line from the posterior 

\ 
\ 
I 
\ 
\ ... ,, .. • 

.~ 

MAP :i3. Di.sirihmion of the subsp~i~ ol De~mog11t11lm1 fumes. 

angle of the eye to the lateral extension of the gular fold > a short vertical 
groove &om this line to the angle of the jaw. The trunk is well rounded 
above and on the sides and with an impressed median line above. There 
are usually 14 costal grooves, with .1 in the axilla sometimes forked above, 
and 4-4 °% intercosta] foJds between the toes of the appressed limbs. The 
tail is subquadrate in section at base, trigonal in section beyond the 
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base, and becoming knife-edged above and slender toward the tip. The 

legs are relatively short and stout, the hind noticeably larger than the 

fore. Toes 5-4, those of the hind feet 1-2-5-4-3 in order of length from 

F10. 50. (a) Outline of Dcs111og11athus ncliropha:us camli11e11s!s to show the form of 
the body, legs, feet, and tail. (b) Recently hatched larva of Desmog11athus f usrns fuscus. 
(c) Recently hatched larva of Dcsmog11athus oc/1ropl1a:us oc/1ropha:11s. (d) Recencly 
hatched larva of Desmog11at/111s o. caroli11c11sis. [H. P. Chrisp, de/.] 

the shortest; toes of the fore feet 1-4-2-3. Tongue small, broadly oval 

in outline, free at the sides and back, the surface marked with narrow 

plicae which radiate from the posterior field. Vomerine teeth usually 

lacking in the adult male; in the female small, in short series of 5-7 
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which arise behind the inner margin of the inner naris and curve inward 

and backward toward the mid-line, where they are separated by about 

l 

2. 

FIG. 51. Dt•smog11at/1us fztscus fuscm (Rafinesque) . ( r) Adult male, actual length 
3%0" (84 mm.). (2) Same, ventral view. Allegany State Park, New York. (3) Female 
with eggs. Stamford, New York. (4) Female with young. Cornwall, Connecticur. 

% the diameter of a naris. Parasphenoid teeth in elongate patches which 

may· be narrowly separated or united anteriorly and slightly divergent 

behind; widely separated from the vomerine teeth in the female. 

COLOR. There is much variation in the intensity of pigmentation and 
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in ~egree of ~evelopment of the dorsal pattern. The ground color above 

vanes .from light yel~owish-brown to deep brown and black. Typically 
there ~s a broad median band above with irregular dark edges, but the 

~and is often obscured in the dark ground color. When present it is 
lighter than the adjacent sides, which are dark brown to black, fading 

gradually to the level of the legs and there becoming lighter and lightly 
mottled. Frequently the dorsal band is best developed on the posterior 
part of the trunk and basal part of the tail, where it is often invaded 
with darker worm-like markings enclosing lighter spots. The throat, 

belly, and lower surface of the limbs and tail are light flesh color in life 

t~nged with bluish, and varied by smaJJ pigment-free spots. A smaJl: 
~ight bar extends from the posterior angle of the eye to the angle of the 

Jaw· In the male the head is larger than in the female and has the sides 

swollen; the tip of the lower jaw is somewhat pointed and bears a small 
mental gland, and the vent is lined with papillae. 

BREEDING. The breeding habits have been made known by Wilder 

(1913, 1923), Noble and Brady (1930), and others. In courtship the 
male applies the snout, cheeks, and mental gland to the snout of the 

female, who usually responds by picking up a spermatophore. The eggs 

ar.e deposited in small, compact clusters of 12-26 (average 17), and 
clmg to one another by extensions of the outer envelope. The eggs are 

found in June, July, and August, and are attended by the female in her 
nest beneath Jogs, stones, or bark, in the vicinity of water. Individual 

eggs are about 3 mm. in diameter and have 3 envelopes, the 1st of clear 
jelly and fairly thick, the 2nd thin, and the outer thin, tough, and elastic, 
and with a total diameter of about 4 Y:i mm. 

LARVAE. Larvae at hatching average about 16 mm. and are gray above 

in a broad band which extends from the head onto the basal half of the 
tail. Within the dorsal band, and separated by a median light stripe, 

are 7-9 pairs of round light spots. The sides of the trunk and legs above 
are lightly but distinctly mottled. Larvae may attain a length of 44 mm. 

and transform at an age of 7-9 months. Larval gills are slender and 
glistening white. 
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SOUTHERN DUSKY SALAMANDER. Desmognathus fuscus auriculatus (Hol

brook). Fig. 52. Map 23. 

TYPE LOCALITY. Riceborough, Georgia. 
RANGE. Dismal Swamp, Virginia, south to central Florida, west to 

Louisiana in the Coastal Plain. 
HABITAT. Found under logs, bark, and other surface debris, in or 

beside swamp streams and springs. Typical specimens were found in 
numbers in the bottom lands of the Tickfaw River near Greensburg, 
Louisiana, March 19, 1936, where they were hiding beneath logs and 

bark in damp situations. 
SIZE. The average length of 13 adults of both sexes from Georgia and 

Florida is 32%2
11 (95 mm.). Five adult males average 32%2" (100 mm.) 

and vary from 32Ys2" (93 mm.) to 4%G11 (107 mm.). Five adult females 
average 3%11 (89 mm.), the extremes 31

Ya2" (85 mm.) and 31YlG" (94 

mm.). The males reach an extreme length of about 41%2" (rr8 mm.). 
The proportions of an adult male from the type locality, Riceborough, 
Georgia, are as follows: total length 4:XG11 (uo mm.), tail 2o/i.G

11 (56 
mm.); head length Y2" (13 mm.), width %/' (6 mm.). A female 
from near Marianna, Florida, measures as follows: total length 31 %2'' 
(90 mm.), tail 1%" (42 mm.); head length 1 %2" (11 mm.), width 
1Ys2" (8.5 mm.). 

DESCRIPTlON. The head is widest just in front of the lateral extensions 
of the gular fold, where it is somewhat swollen, the sides converging 
gently to the eyes and more abruptly to the bluntly pointed snout. In 
the female the head is narrower and the sides less swollen. The eye is of 
moderate size, its horizontal diameter about 1 Y2 in the snout, and limited 

behind by a vertical fold. An impressed line from the posterior angle 
of the eye to the lateral extension of the gular fold; a vertical groove 

from this line passing behind the angle of the mouth. Trunk well 

rounded and with a median impressed line. There are usually 14 costal 
grooves, counting 1 in the axilla and 2 that come together in the groin, 
occasionally 15, and 4-6 intercostal folds between the toes of the ap-
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pressed limbs. Tail stout at base, sometimes flattened above; rounded 

below, sharp-edged above beginning behind the vent, and keeled above 

on the distal half. Legs rather short and stout. Toes 5-4, those of the 

hind feet 1-s- 2-4-3 in order of length from the shortest; toes of the 

l 

2. 
j 

{ 

Fie. 52. Desmog11at/111s f uscus am·irnlatus (Holbrook). ( r) Adult male, actual length 
3~G" (88 mm.). (2) Same, lateral view. (3) Same, ventral view. Ferry Pass, Pensacola, 
Florida. 

fore feet 1-4-2-3. Tongue widest behind, bluntly pointed in front, free 

at the sides and behind. Vomerine teeth lacking in adult males; in the 

females 3-6, in short series which arise behind the inner margin of the 

inner naris and slant obliquely bac;kw~rd toward ~h~ mid-Hne, when~ 
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they may be nearly in contact or separated by the width of a naris. 

Parasphenoid teeth in 2 slender patches widely separated from the 

vomerine. 

COLOR. In life, above deep brown, almost black on the head, trunk and 

upper sides; bluish-gray on the lower sides, where there are many minute 

whitish specks. In old individuals there is scarcely an indication of a 

dorsal pattern on the trunk, but often, from the base of the tail well 

toward the tip, there is a conspicuous russet band with irregular edges. 

On the upper sides, a row of whitish or reddish spots extending from 

the back of the head onto the basal half of the tail, obscure in old, dark 

specimens. Often a second row of light spots on the lower sides between 

the legs. Belly dark, sometimes bluish-black and mottled with white, 

the ventral surface of the tail often brownish. On the side of the head 

from the eye to the angle of the jaw, a light mark which may be reduced 

to a line or may form an oval patch which varies in color from bright 

orange-red to russet. Half-grown individuals frequently exhibit a well 

developed dorsal light band with irregular dark edges. 

BREEDING. Little is known of this subspecies. 

LARVAE. The general ground color varies from light tan to dark brown. 

In most individuals there is an inconspicuous dorsolateral dark line or 

series of spots extending from the base of the gills onto the sides of 

the tail. The back between the dark lines is finely specked with brown 

pigment and a few larger, irregular brown spots disposed either in 2 

much-broken lines or in a single median series. Along the upper edge 

of the dorsolateral dark line is a series of 7-9 small, pigment-free spots, 

5-7 on the trunk, the rest on the tail. In many specimens there is a 

second series of light spots extending along the sides between the fore 

and hind legs and rarely onto the tail. Within most of these light spots 

there is a fleck of bright white pigment. The sides of the trunk below 

the dorsolateral dark lines are somewhat lighter than the back, and 

the head, legs, and sides of the tail are strongly pigmented and some

what mottled. There is a light spot surrounding each nostril. The dark 

pigmentation of the sides encroaches in a narrow band around the 
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margin of the lower jaw, on the sides of the throat and belly, and to the 

mid-line of the venter of the tail. Unlike the larvae of many species of 

Desmognathus, these have the gills fairly long and slender and highly 

pigmented. A series of larvae from the vicinity of Gainesville, Florida, 

collected by A. F. Carr during January 1941, varied from 21 to 29 mm. 

in total length, and one individual with reduced gills was approaching 

transformation with a trunk length of 22 mm., the tip of the tail being 

lost. 

BRIMLEY
1
S SALAMANDER. Desmognathus fuscus brimleyorum Stejneger. 

Fig. 53. Map 23. 

TYPE LOCALITY. Hot Springs, Arkansas. 

RANGE. Northeastern Texas, southeastern Oklahoma, and Arkansas. 

HABITAT. Under stones, rocks, logs, planks, and other debris in damp 

woods and in the vicinity of ponds and streams. 

SIZE. The average length of 15 sexually mature individuals of both 

sexes from Rich Mountain, Oklahoma, is 41 %/' ( u3 mm.), the ex

tremes 3%a" (78 mm.) and 51:%2" (138 mm.) . The proportions of an 

adult male from this locality are: total length 4%" (n2 mm.), tail 

2~2" (52 mm.); head length %" (16 mm.), width%" (10 mm.). A 

female has the following measurements: total length 4 o/ia" ( 107 mm.), 

tail 2 %2" (52 mm.); head length 1Ya2" (14 mm.), width o/ia" (8 mm.). 

DESCRIPTION. The male has the head somewhat swollen in the region 

between the angle of the jaw and the lateral extension of the gular fold, 

the sides of the head in front of the angle of the mouth tapering gently 

to the eyes, then more abruptly to the bluntly pointed snout. In the 

female the sides of the head back of the eyes are nearly parallel and the 

snout is more broadly rounded . The eyes are large and strongly pro

tuberant, the horizontal diameter about I~ in the snout. Eye limited 

behind by a vertical fold. An impressed line from the posterior angle 
of the eye to the lateral extension of the gular fold ; a short vertical 

groove from this line passing behind the angle of the mouth. The trunk 
is stout and subcylindrical, slightly flattened below. There are usually 
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14 costal grooves, counting 1 each in the axilla and groin, with 2 in the 

groin sometimes running together, and 3-5 intercostal folds between 

the toes of the appressed limbs. Tail subquadrate in section at base, be

coming rounded below, sharp-edged and keeled above behind the vent, 

Fie. 53· Dt'smog11atlius ftrsrns brimlcyorum Stcjnagcr. ( r) Adult, actual lenglh about 
4" (102 mm.) . [Photograph by A. A. Heinze.] (2) Adult male, aclual length 4%" ( rr2 
mm.) . (3) Same, ventral view. Rich Mountain, Le Flore County, Arkan~as. 

and strongly compressed distally. The tail is relatively short in this 

species, in old males comprising 43-47.5 per cent of the cotal length and 
in the females 43-46.3 per cent. Young individuals of both sexes have 

proportionally longer tails than adults, in the males attaining 50.2 per 
cent and in the females 48.6 per cent. Legs rather large and stout. Toes 
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y-4, those of the hind feet r-5-2-(4-3) in order of length from the 

shortest and slightly webbed at base; toes of the fore feet 1-4-2-3. 

Tongue broadly oval in outline, free at the sides and behind only. 

Vomerine teeth lacking in old and large males, sometimes retained 

in individuals until a length of 42%2" ( 122 mm.) is attained, or lost 

at a length of 32%2" (95 mm.); when present in males 5-7 in short 

series which arise between and behind the inner nares and curve inward 

and backward toward the mid-line, where they are separated by a little 

more than the diameter of a naris. In the female the series are longer, 

usually 7-11 ;.they arise behind the inner margin of the inner nares and 

curve inward and backward, forming rows which are narrowly sepa

rated at the mid-line. Parasphenoid teeth in long, slender, narrowly 

separated patches; or, in older individuals, the patches shorter and in 

contact anteriorly. 
COLOR. This is a large and somewhat variable species with the general 

color above brown or grayish-brown, fading slightly on the lower sides. 

In some the back is mottled with fine, worm-like, gray markings on a 

black ground and the lower sides are lightly mottled. In all but the 

largest and oldest individuals there is a series of light dashes or rounded 

spots on the sides which extends from the head or shoulder along the 

trunk above the level of the legs and is often continued along the sides 

of the tail. Very large specimens tend to be uniformly brownish. In 

small, half-grown, and medium-sized individuals there is a tendency 

to retain, on the basal half of the tail above, a light tan or brownish

yellow band with irregular dark edges. In some light-colored individuals 

there is a dorsolateral series of small, pale, dark-bordered spots extending 

from the shoulders along the trunk and basal quarter of the tail. In 

these individuals there is frequently an additional series of small light 

dots on the lower sides between the legs. The light bar from the posterior 

angle of the eye to the angle of the jaw is well developed in the young, 

frequently diffuse in the older individuals. The throat, belly, and ventral 

surface of the tail are finely pigmented with brown but are light in 

general tone-flesh or tinged with yellow. 
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BREEDING. Strecker ( 1908, p. 88), quoting from the notes of Combs, 

has given an account of the egg-laying: "In the latter part of August or 

early in September the female triton deposits her eggs, which are from 

30 to 36 in number, and attached in strings, in a crevice in the under 

side of a rotten log or in a mass of decaying wood near some small stream. 

The eggs are about an eighth of an inch in diameter. The female is 

much attached to her eggs and seldom goes far away from them. Dur

ing a dry spell she will carry them down into her hole with her, and if 

it rains again before they are hatched, will again bring them to the 
surface." 

LARVAE. A larva 31 mm. long has the general ground color, brown, 

disposed in broken streaks along the sides of the trunk and tail. There 

is a dorsolateral series of round light spots with irregular edges extend

ing along the trunk and on the basal third of the tail. The pigment ex

tends on the side of the head to involve the extreme margin of the 

lower jaw, on the trunk to the lower level of the legs, and the entire 

tail. The throat and a narrow area along the venter of the belly im
maculate. 

ALLEGHENY MOUNTAINS SALAMANDER. Desmognathus ochrophrrus ochro
phteus Cope. Figs. 5oc, 54. Map 24. 

TYPE LOCALITY. Susquehanna County, Pennsylvania. 

RANGE. Adirondack Mountains, New York, south to Virginia and 

West Virginia, west to Kentucky and northward into Ohio. 

HABITAT. Found under logs, bark, stones, and moss, usually in the 

vicinity of streams and springs, but not restricted to such situations. 

Often found on hillsides a considerable distance from the nearest water. 

More terrestrial than D. f. fuscus, with which it is sometimes associated 

along stream banks. 

SIZE. The average length of 40 males from the vicinity of Rochester, 

New York, is 2%" (70.33 mm.), the extremes 2%2" (53 mm.) and 

3~~ "{96 mm.).Forty females averaged 2
2°Ya2" (73 mm.) and varied from 

l 2%2" (46 mm.) to 31%2" (88 mm.). The proportions of an adult male 
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are as follows: total length 3Yir." (78 mm.), tail 1 1% 2" (38 mm.); head 

length 1=}b" (rn.5 mm.), width %2'' (7 mm.). An adult female has the 

~ o. ochrophaeus 
~~ o. carolinensis 

MAP 24.-Distribution of the subspecies of Dcsmog11ath11s oc/1roplurus. 

following measurements: total length 3YiG 11 (78 mm.), tail r 'Yic" (37 

mm.); head lengtl~ 1%2" (9 mm.), width ~211 (5.5 mm.). 
DESCRIPTION. This is a slender species with a well rounded, slim, an<i 
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tapering tail. The head of the male is widest just in front of the lateral 

extensions of the gular fold, slightly constricted at the angle of the 

jaws, the sides in front of this point converging to the bluntly pointed 

snout. In the female the sides of the head are nearly parallel back of 

the eyes. The eye is small, its long diameter about twice in the snout; 

limited behind by an oblique fold; the iris flecked with brassy. An 

impressed line from the posterior angle of the eye bends down posteriorly 

to the gular fold; a short vertical groove from this line to the angle of 

the jaw. A groove across anterior corner of upper lid. Trunk rounded 

above and on the sides, slightly flattened below. Costal grooves 14, count

ing 1 each in the axilla and groin, and 2 ~-4 intercostal spaces between 

the toes of the appressed limbs. Tail nearly circular in section, slender 

and tapering. No dorsal keel developed except when the tail has been 

lost and regenerated. Legs only moderately stout, the hind larger than 

the fore. Toes 5-4, those of the hind feet r-5-2-4-3 in order of length 

from the shortest; toes of the fore feet 1-4-2-3. Tongue small, oval in 

outline, and without conspicuous plicae. Vomerine teeth lacking in 

the adult males; in the females the short series of 4-6 teeth arise behind 

the inner margin of the inner naris and curve gently inward and back

ward toward the mid-line, where they are separated by about the diam

~tcr of a naris. Parasphenoid teeth in 2 long slender patches divergent 

posteriorly and nearly or quite in contact anteriorly. Adult males with 

.i. small mental gland and pointed lower jaw; male vent with papil

lae. 
coLoR. The color of the dorsal surfaces is extreme! y variable, but the 

pattern remains essentially constant. There is a broad, middorsal, light 

band with straight edges, below which the sides of the trunk and tail 
are dark, nearly black. The lower sides are generally mottled and fade 

into the lightly pigmented but scarcely mottled belly; throat and under 

surface of the limbs flesh color, lower surface of tail like belly. In old, 

dark individuals the dorsal light band may be almost obscured and the 

belly dark; in others the ground color may vary from light tan through 
various shades of gray, red, and brown. Within the band there is some-
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times a median line of small black spots or scattered dark spots of 

various sizes and shapes. A small light bar extends from the posterior 

angle of the eye to the angle of the jaw. 

Ftc. 54. Desmog11atlms ochroplurns ochroplurns Cope. (r) Adult male, actual length 
3" (76 mm.). (2) Adult male, another individual, actual length 3~1.ti" (84 mm.). (3) 
Adult fema le, actual length 23 '1.i2" (75 mm.). (4) Same, ventral view; note the eggs. 
Allegany State Park, New York. 
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BREEDING. There is an extended late-summer-and-fall mating period, 

and c<;msiderable evidence to indicate an additional spring season of 

sexual activity. Eggs have been found beneath stones and logs on springy 

hillsides in August, September, and October, and recently hatched young 

throughout the late fall months and again in March. Spermatophores 

have been found both in the spring and fall (Bishop and Chrisp, 1933, 

p. 194). The eggs are deposited in small clusters of n-14, occasionally 

in pairs or singly. The whitish, pigmentless eggs have a diameter, with 

the envelopes, of about 4 mm., and are attached to a common stalk by 

extensions of the outer envelope. The spermatophore is a small, stump

shaped mass of jelly surmounted by a whitish sperm cap. 
LARVAE. At hatching the larvae average about 17 mm. They have a 

broad, median, light band extending from back of the eyes to the end 

of the tail; the band is limited on either side by a darker line of pigment; 

the sides of the trunk and tail lightly mottled. The dorsal light band 

lacks. the conspicuous, dark-bordered light spots characteristic of D. f. 
fuscus, D. o. carolinensis and D. phoca, but is lightly mottled. Short 

white gills are present at hatching and are retained for a short time. 

CAROLINA MOUMTAIM SALAMANDER. Desmognathus ochrophreus caro

linensis Dunn. Figs. 5oa, d; 55· Map 24· 

TYPE LOCALITY. Mt. Mitchell, North Carolina. 
RANGE. From Virginia and W est Virginia south to Georgia in the 

mountains. 
HABITAT. Generally terrestrial and found under logs, stones, and bark, 

often a considerable distance from water. During the egg-laying season 

most abundant in the vicinity of streams and springs. 
s1zE. Forty adults of both sexes from North Carolina and Tennessee 

f "'"( )t 3.l" average 31/s" (80 mm.) and range rom 2·132 55 mm. o 4 1a2 

(104.4 mm.) . Dunn (1926, p. 109) records a male 4
1
%2" (n3 mm.) in 

total length. The proportions of an adult male from Indian Gap, Ten

nessee, are as follows: total length 3:.i%2" (97 mm.) , tail 1%" (48 mm.); 

head length 1%/' (12 mm.), width %6" (8 mm.) . A female from the 
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same locality: total length 3%11 (86 mm.), tail 1 1~6" (43 mm.), head 
length 1tb" (rr mm.), width %2" (7 mm.). 

DESCRIPTION. In general conformation similar to D. o. ochrophteus. The 

head of the male is somewhat swollen between the lateral extensions ~f 
the gular fold and the angle of the jaw, where there is a constriction; 

in front of this point the sides converge to the bluntly pointed snout. 

In the female the sides of the head nearly parallel back of the eyes. Eyes 

moderate and limited behind bv a vertical fold; a gr9ove across the 

anterior corner of the upper lid. A sinuous impressed line from the 

posterior angle of the eye to the lateral extension of the gular fold, a 

short vertical groove from this line passing back of the angle of the 

jaw. Trunk rounded above, with an impressed median line. Costa! 

grooves usually 14 but ranging from 13 to 15, counting 1 each in the 

axilla and groin, often the one in the groin forked above; 3-5 inter

costal folds between the toes of the appressed limbs. Tail nearly round 

throughout its length, long, slender, and tapering; no keels. Legs stouter 

than in D. o. ochrophteus; toes 5-4, those of the hind feet 1--s-2-(4-3) 

in order of length from the shortest; toes of the fore feet 1-4-2-3. 

Tongue broadly oval in outline, free at the sides and behind, the surface 

spongy. Vomerine teeth Jacking in the adult males; in the females the 

short series of 5--'J teeth lie between and behind the inner nares and 

slant inward and backward toward the mid-line, where they are sepa

rated by about the diameter of a naris. Parasphenoid teeth in 2 elongate 

patches which may be completely separated or narrowly in contact 

anteriorly, slightly diverging posteriorly. The vent of the male is lined 

anteriorly with short papillae and the tip of the lower jaw is pointed 

and bears .a small mental gland. In the female the sides of the vent are 

thrown into folds and the tip of the jaw is broadly rounded. 
COLOR. Extremely variable in color and pattern. Old individuals may 

be uniformly bluish-black above, with rusty motd.ings on the head, and 

with the legs lighter than the back. In these the belly is finely reticulated 

with black pigment and a few scattered light flecks. Many individuals 

have a dorsal pattern consisting of a broad, median, light band with 
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Fie. 55. Desmognathus ochrophteus carolinemis Dunn. (1) Adult male, actual l~ngth 
2:1%2" (75 mm.). Jocassec, South Carolina. (2) Adult £7male, actual length 3* (82 
mm.). Eight miles west of Blowing Rock, North Carolma. (3) Adult fem~le, actual 
length 4Yiu" ( 103 mm.). (4) Same, ventral view. Near Grandfather Mounta111, North 

Carolina. 
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irregular or evenly scalloped edges. The upper sides bordering the light 
band are dark, fading gradually on the lower sides to the belly, which 

is always finely pigmented with black but lighter than the back. Other 
individuals may have a dorsal series of black-bordered light areas set 

in a zigzag pattern and representing the remnants of the larval light 
spots. The dorsal light areas may be of varying shades of yellow, brown, 
red, or gray. 

BREEDING. During the period in which the eggs are found, July and 
August, the adults in attendance are to be found in the vicinity of shaded 

brooks and springy areas beneath dead leaves, in mud, and among moss

covered rocks. The eggs are deposited in small clusters, held together 
like a bunch of toy balloons by extensions of the outer envelope, and 
average about IO in number but vary from 2 or 3 to I8. Individual eggs 

in early stages of development have a diameter of approximately 3 mm., 

increasing in size with development to 4.5 mm. (Pope, 1924, p. 4). Eggs 
preserved in formalin do not show the envelopes well and they have not 

been described. 
LARVAE. Larvae at hatching have an average length of about I6 mm. 

and vary from 15 to 18 mm. There is considerable variation in the 
dorsal markings even in the young larvae. Often the dorsal dark
bordered light spots form a zigzag series ; sometimes they are united 
in pairs which are connected by the middorsal light stripe. Occasionally 

there is a single broad median band with irregular edges. I have meas

ured completely transformed individuals only 21 mm. long, and larvae 
with gills 23 mm. in length. The gills are short and stubby, pigmented 

at base, and with only a few short filaments. 

SEAL SALAMANDER. Desmognathus phoca (Matthes). Fig. 56. Map 25. 

TYPE LOCALITY. Taylor's Creek near Newport, Kentucky. 
RANGE. From Pennsylvania south through Virginia, West Virginia, 

North Carolina, South Carolina, Georgia, Tennessee, and Kentucky, 

in the mountains. 
HABITAT. Most abundant about the margins of mountain brooks and 
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springs or in cool, well shaded ravines. They are to be found beneath 
logs, bark, and stones, and sometimes in shallow, muddy streams. 

SIZE. The average length of 20 adults of both sexes from North Caro-

MAP 25.-Distribution of Desmognatlzus phoca. 

lina and Tennessee is 41Ya211 (III mm.) , the extremes 3~'32" (77 mm.) 
and 5Ys" (131 mm.) . The proportions of an adult female are as follows: 

total length 38Ya2" (IOI mm.), tail 2" (51 mm.); head length Yz" (13 
mm.), width %6" (8 mm.). A male has the following measurements: 
total length 4%" (u2 mm.), tail 2Ys " (54 mm.) ; head length %" (16 
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mm.), width 1Ya 2" (9 mm.) . Dunn (1926, p. 77) recorded transformed 
individuals only 1%2" (31 mm.) in total length. 

DESCRIPTION. The head is widest about midway between the eyes and 
the lateral extensions of the gular fold, and from this point the sides 

behind converge slightly, and in front more abruptly, to the bluntly 

pointed snout. The eyes are large and strongly protuberant, the hori

zontal diameter about 1 Ya in the snout. A vertical fold immediately 
behind the eye; a light bar from the posterior angle of the eye to the 

angle of the jaw. An impressed line from the posterior angle of the 
eye to the lateral extension of the gular fold and a vertical groove cross
ing this line just behind the angle of the mouth. The trunk is rounded 
above and with a median groove, flattened beneath. There are usually 
13 costal grooves, counting 1 in the axilla and 2 that run together in 
the groin, or 14 if the 2 in the groin are counted separately; but often 

the space between these and the next beyond is less than that be
tween the other grooves. lntercostal folds 4-5 between the toes of the 

appressed limbs. Tail subquadrate in section at base, becoming sharp

edged above, rounded below beyond the vent, and compressed and 

slightly keeled above toward the slender, pointed tip. Legs stout; toes 

5-4, those of the hind feet usually 1-5-2-4-3 in order of length from 
the shortest, the 3rd and 4th about equal; toes of the fore feet 1-4-2-3 
or 1-2-4-3. The tongue is broad behind, narrowed and bluntly pointed 

in front, the surface spongy; free at the sides and behind. Vomerine 

teeth usually retained in adult males; when present in short, nearly 
transverse rows of 3-4 teeth, which may arise behind inner margin of 
inner nares or lie wholly between and slightly behind the nares, the 
series widely separated at the mid-line. Vomerine series in female longer, 

with 5-7 teeth. Parasphenoid teeth in 2 elongate, imperfectly separated 
patches, often in contact anteriorly and slightly divergent behind. In 

some males united for nearly the whole length. 

COLOR. While variable in its dorsal markings, this salamander usually 

gives the impression of being very light below and strongly blotched 
above. The ground color of the light areas above varies from light buff 
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to grayish-brown. The light areas may have dark borders and form fairly 
regular pairs along the back and become fused on the tail ; or the light 
areas alternate with one another, with dark interspaces. Sometimes the 

light areas occupy the entire dorsal surface with only the outer margins 

limited by dark. The upper sides are usually more lightly mottled and 
fade on the lower sides to the light venter. The ventral surfaces may 

• 

Fie. 56. Desmog11at!tus phoca (Matthes) . ( 1) Adult male, actual length 4%'' ( r 12 

mm.) . (2) Same, ventral view. Near Pinc Ridge, Kentucky. [From a preserved specimen.] 

be evenly but lightly pigmented with minute chromatophores, or the 
pigment may be aggregated to give a lightly mottled effect. The tip 
of the lower jaw of the male is slightly pointed and bears a mental 
gland, and the vent within is lined with papillae. The lower jaw of the 

female is broadly rounded, and the sides of the vent are thrown into 

folds. 
BREEDING. The eggs of this species were first reported by Brady ( 1924, 

p. 29), who found a female coiled about a lot of 17 hatched eggs and 

r2 larvae near Harper's Ferry, Virginia, Sept. 5, 1923. Pope ( 1924, P· 
7) reported additional lots found in the vicinity of Flat Rock and the 
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base of Trenholm Mountain, North Carolina. The first group found 

by Pope, July 27, consisted of a cluster of 30 eggs attached to the lower 

side of a stone which was supported by other smaller stones above the 

bed of a clear brook. The second lot of 21 eggs, accompanied by a fe

male, was taken August I in the cavity of a decayed, moss-covered log. 

Apparently in most instances the eggs are attached singly by extensions 

of the outer envelope. Brady recorded individual eggs as having a di

ameter of 2~ mm., and Pope gave a measurement of 5 mm., apparently 

the diameter of the outer envelope. 

LARVAE. I have not seen the recently hatched larvae, but Brady (ibid.) 
has described them as 18-20 mm. long and "having a row of well de

fined light spots each side of the dorsal groove from its beginning to the 

base of the tail." My smallest transformed specimen, 34 mm. in total 

length, has 6 pairs of narrowly separated light spots between the back 

of the head and the base of the tail and several offset confluent pairs 

on the basal half of the tail. 

BLACK-BELLIED SALAMANDER. Desmognathus quadramaculatus quadra

maculatus (Holbrook). Fig. 57. Map 26. 

TYPE LOCALITY. Georgia and the Carolinas. 

RANGE. From West Virginia and Virginia southward through the 

mountains to northern Georgia. 

HABITAT. I have found this species in greatest numbers in and along 

the mountain streams above 2500'. They are particularly abundant 

where boulder-paved streams tumble in steep cascades down wooded 

ravines. 
SIZE. Largest among the species of the genus, D. quadramaculatus 

attains an extreme length of 7o/i 6" (186 mm.) (Caesar's Head, South 

Carolina) . The average length of 35 adults of both sexes from North 
Carolina and Tennessee is 41%2" (u8 mm.), the extremes 2

1 %2" (fo 

mm.) and 6%" (175 mm.). The proportions of an adult male from 

Mt. Le Conte, Tennessee, are as follows : total length 6%" (168 
mm.), tail 22%2" (74 mm.); head length l 1A.6 " (27 mm.), width %" 
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(16 mm.) . An adult female from the same locality measures : total 

length 5'%2" (133 mm.), tail 2YiG
11 (62 mm.) ; head length 2%2" (20 

mm.) , width rn. 2 11 (15 mm.). 

~ q. quadramaculatus 
~ q. amphileucus 

M AP :26.- Distribution of the subspecies of Dcsmog11atlius quadramaculatus. 

DESCRIPTION. The head is large, somewhat swollen between the angle 

of the jaws and the lateral extensions of the gular fold, the sides in 

front of the angle of the mouth gradually converging to the bluntly 
rounded and depressed snout. The eyes are moderately large and pro-
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tuberant, the long diameter about I Y:i in the snout ; limited behind by 

a vertical fold . A lightly impressed line from the posterior angle of 
the eye to the lateral extension of the gular fold; a deep groove from 
this line passing behind the angle of the mouth ; a narrow light line 
from the posterior angle of the eye to the angle of the jaw. The trunk 
is large and strong and with an impressed median line above. There 
are usually 14 costal grooves, counting 1 each in the axilla and groin, 

or 15 if 2 that run together in the groin are counted separately; 2-3 

intercostal folds between the toes of the appressed limbs. Tail sub
quadrate in section at base, rounded below, sharp-edged and keeled 

above beyond the vent. The dorsal tail keel arises as a low ridge imme
diately behind the vent and is thin and free beginning about at the basal 
third. Legs large and stout. Toes 5-4, those of the hind feet 1-5-2-3-4 
in order of length from the shortest ; toes of the fore feet 1-4-2-3. 
Tongue broadly oval in outline, free at the sides and behind, the sur
face broken into deep irregular folds. Vomerine teeth in series ·of 5-12, 
usually about 9, which arise back of the inner margin of the inner naris 
and curve inward and backward toward the mid-line, where they are 

separated by about the diameter of a naris ; parasphenoid teeth in 2 

long narrow patches narrowly separated or slightly in contact ante

riorly, separated from the vomerine by 2 or 3 times the diameter of a 

nans. 
cotoR. In old adults the ground color of the back and sides is black. 

Scattered over these areas and sometimes aggregated on the back to 
form irregular blotches are small greenish-yellow dots which give a 

rusty appearance. On the sides there is often a series of small light spots 
at the level of the eye and a second row between the legs at the juncture 
of the sides and belly. The belly and ventral surface of the tail and legs 
are black; the throat may be dark, strongly mottled black and dull 

yellow, or quite uniformly dusky yellowish. The back of the head and 

the snout are often rusty and sometimes there is a rusty spot at the 
base of the tail above. The dorsal surface of the legs is dark and quite 
uniformly pigmented, the soles of the feet light flesh color. In half-
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~rown individuals the back and upper sides are dark, the lower sides 
hght and mottled, the venter dark and lightly flecked with yellow. Re-

Fie. 57· Desm og11athi,,. quad1·amaculatus quadramaculatus (Holbrook) (i ) Ad r 
male, actual length 6%" ( 68 ) M · u t 
actual length ...61.,, ( r ) lmd~· . ount Le Conte, Tennessee. (2) Adult female, 

:> '" 143 mm . . n 1an Gap, Tennessee. 

cent!~ transformed individuals are generally dark gray or brown above 

~nd light.below, and many retain indications of the light larval mark
ings as paired spots along the back and basal half of the tail. 
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BREEDING. In the disposition of the eggs, D. quadramaculatus resem

bles D. phoca and differs from the majority of the species of the genus 

in that they are attached singly to the lower surface of a support, usually 

a stone, and may be either submerged beneath the surface of the water : 
or suspended above it. Pope ( 1924, p. 8) found the eggs and developing 5 

r 

embryos in considerable numbers during July and early August in the : 
mountain streams of North Carolina, and has indicated that normal 

complements may contain 25-40. The eggs are unpigmented and have 

a diameter of 5-6 mm. when well advanced in development. Each egg 

is attached by a slender pedicel, an extension of the outermost of the 

two jelly envelopes. ,.. 

LARVAE. Larvae soon after hatching have a length of 20 mm. and are ~ 

represented in Pope's figure (p. 10) as being uniformly pigm~nted .on , [1. 

the back and sides except for a series of small pale spots along either side 

of the middorsal line of the back and basal half of the tail. The dorsal 

tail fin has its origin above the insertion of the hind legs and extends to 

the bluntly pointed tip; the ventral fin is narrower and does not reach 

the vent. Both fins are lightly mottled. Larger larvae are quite uniformly 

pigmented above and light below. Often the light larval marks are 

retained as pai,red spots narrowly separated along the mid-line. of the 

back. Larvae may attain a length of 3~'2" (89 mm.) before losing the 

gills, or transform at less than 2" (5r mm.). 

WHITE-HEADED SALAMANDER. Desmognathus quadramaculatus amphi

leucus Bishop. Fig. 58. Map 26. 

TYPE LOCALITY. Demorest, Habersham County, Georgia. 

RANGE. Known only from the type locality. 

HABITAT. I know nothing of the circumstances under which the speci

mens were found. 
SIZE. Only three specimens are known. The type has measurements as 

follows: total length 3
1%z" (90 mm.), tail 1%" (41 mm.); head length 

1'~ 2" ( 13 mm.), width 1%2'' (9 mm.) . Two paratypes measure respec;. 
214 
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tively 3%" (8o mm.) and 3%2" (8r mm.), the sma11er specimen with 
the tip of tail lost 

DESCRIPTION. A salamander of moderate size having the head, distal 
half of the tail, and the limbs white or lightly pigmented. The head has 

the sides back of the eyes gently converging to the lateral extensions of 

Fie. 58. Dcsmog11athus quadramaculatus amphileuc11s Bishop. (1) Adult female, actual 
length 3

1*2" (90 mm.). (2) Same, ventral view. Type, from Demorest, Habersham 
County, Georgia. 

the gular fold, in front more abruptly narrowing to the bluntly pointed 

snout. The eye is large and strongly protuberant, the horizontal di

ameter slightly less than the length of the snout. The trunk is slightly 

depressed and with a median impressed line, the sides rounded. There 

are 14 costal grooves, counting 1 in the axilla and 2 that run together in 

the groin and about 1 intercostal fold between the toes of the appressed 

limbs. Tail subquadrate in section at base, becoming compressed and 
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keeled above immediately behind the vent; ventral tail keel narrow and 
limited to the distal third. Legs moderately stout; toes 5-4, those of the 

hind feet 1-5-2-4-3 in order of length from the shortest, webbed at 
base; toes of the fore feet 1-4-2- 3. Tongue broadly heart-shaped, thin 
at the margins and free at the sides and behind, the plicae narrow and 
radiating from the center toward the sides and anterior margin. Vo
merine teeth 7-10 in the females, in short series which arise slightly be
hind and inside the inner margin of the inner narcs and curve inward 

and backward toward the mid-line, where they are separated by about 

the diameter of a naris. Parasphenoid teeth in 2 long, slender, club
shaped patches, slightly in contact anteriorly and separated from the 
vomerine by about twice the diameter of a naris. 

COLOR. The general color above is dark brown, with the white of the 
head including the eyes and extending backward in a triangular point 

behind them, extending on the sides of the head to include the jaws 
and part of the neck, and on the ventral side halfway from the tip of 

the lower jaw t~ the gular fold. The distal half of the tail and the limbs 

white or lightly pigmented. The general brown color of the basal part 

of the tail and the upper sides is relieved by narrow light markings along 
the costal grooves and vertical grooves of the tail. The lower sides are 
mottled, yellowish-white and brown, the ventral surfaces lightly pig

mented with brown except as noted above. 
Intergrades between this subspecies and typical quadramaculatus 

have been noted in the general region about Demorest. They are gen

erally larger than amphileucus and have the head, tail, and limbs lightly 
pigmented but suggesting the pattern as it is developed in this form. 

BREEDING. Nothing is known of the breeding habits or larvae of this 

form. 

PYGMY SALAMANDER. Desmognathus wrighti King. Fig. 59· Map 27. 

TYPE LOCALITY. Mt. Le Conte, Sevier County, Tennessee. 
RANGE. The spruce-fir forests of the Great Smoky Mountains in eastern 
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Tennessee; the mountains of western North Carolina northward to 
Whitetop Mountain, Virginia. 

HABITAT. This is a terrestrial species found beneath stones, logs, bark, 

~ wrighti 

.. ....... . 
MAP :27.- Distribution of Desmognathus wrighti, a species limited to high elevations. 

and moss, usually at elevations above 5000' but occasionally as low as 

35001
• On Clingman's Dome and Mt. Le Conte, Tennessee, reaches an 

elevation of 6500'. 
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SIZE. This is a diminutive species which attains an extreme length of 

about 2". King ( 1936, p. 58) gives the measurements of 12 individuals 

from North Carolina and Tennessee which average 11 %0" (42.9 mm.) 
in total length and range from l 'Vl.6" (37 mm.) to 12%2" (49 mm.). 
The proportions of an adult male from Mt. Le Conte, Tennessee, are 
as follows: total length 1%" (42 mm.), tail 1 ~o" (18 mm.); head 

length Ya 2" (6 mm.), width %211 (4 mm.) . A female from Grandfa
ther Mountain, North Carolina, measures : total length 12%2" (47 mm.), 

tail 2~h" ( 19 mm.); head length %2" (6 mm.), width %z" (4 mm.). 
DESCRIPTION. The sides of the head back of the eyes are nearly parallel, 

the snout short and bluntly rounded. Eye limited behind by an oblique 

fold, moderate, the long diameter about 1 * in the snout ; the iris tinged 
with brassy. A sinuous groove from the posterior angle of the eye to 
the lateral extension of the gular fold, a short vertical groove from this 

extending to the angle of the mouth. Trunk rounded, belly flattened. 

There are usually 14 costal grooves, counting l each in the axilla and 
groin, or 13 when 2 in the groin run together, and about 4 intercostal 

folds between the toes of the appressed limbs. The tail is flattened above 

at base, becoming circular in section beyond the vent, slender and taper

ing. Legs small but well developed. Toes 5-4, those of the hind feet 

r-5-2-4-3 in order of length from the shortest; toes of the fore feet 
1-4-2-3. Tongue wide behind, bluntly pointed in front, free at the 
sides and back. Vomerine teeth 3-'J in short series that arise between 
and behind the inner nares and curve inward and backward toward 

the mid-line, where they may be nearly in contact or separated by a dis
tance equal to the diameter of a naris. Parasphenoid teeth in 2 slender, 

club-shaped patches in contact anteriorly. 
COLOR. This small species has a light dorsal band and light belly. 

In most the light band arises on the snout and involves the full width 
of the head, narrowing down slightly at the shoulders and continuing 
to the tip of the tail. The light band varies in color from light tan to 
red, with the majority of specimens exhibiting a bronzy or reddish
brown tinge. In some individuals the sides of the band are fairly regular; 
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.in others the remnants of the light larval spots persist as half-circles 
arranged opposite one another or .alternating along the sides of the 
band. Many specimens have a definite herringbone pattern of black 
along the mid-line of the back, each segment separated from its fellow 

by a dash of yellow. Legs abo~ reddish-orange mottled with brown and 
gray; feet tan and brown. On the side of the head a dark bar from the 
nostril through the eye and an oblique orange-yellow .bar from the 

2 

FIG. 59. Dcsmog11ath11s wriglzti King. ( r) Adult female, actual length 1%" (41 mm.). 
(-:?) Same, ventral view. Grandfa1her Mountain, North Carolina. 

posterior angle of the eye to the angle of the jaw. Sides of head behind 
jaw, and the trunk next to the dorsal band tan to brown lightly flecked 
with -yvhite, becoming lighter toward the belly. Belly lightly pigmented 

at sides, flesh color in life, yellowish-white in pres.ervative; ventral sur

face of legs and tail tan, throat flesh with silvery reflections. Margins of 
lower jaw usually mottled with brown and tan. 

BREEDING. Nothing has been reported on the breeding habits. K ing 

(ibid., p. 59) dissected two females taken Sept. 23, 1934, each 45 mm. 
long, which contained 13 and 14 eggs respectively. The egg-laying sea
son may be an extensive one, for a female taken July 22, 1937, on Cling-
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man's Dome, and sent me by Dr. A.H. Wright, had large ovarian eggs 

which showed through the skin of the belly. On April 18 and 19, 1938, 
we collected this species in some numbers on Grandfather Mountain, 

North Carolina, at elevations above 5000'. Here they were in fairly dry 

situations, beneath stones and bits of logs and bark along the trail. At 

Indian Gap, Tennessee, they were in somewhat moister situations in the 

spruce~fir forests. 

GENUS LEUROGNATHUS 
KEY TO THE SUBSPECIES OF LEUROGNATHUS MARMORATA 

Above mottled with shades of buff and dark gray or black, the light and 
dark patches often forming a broad zigzag pattern; belly mottled 
and blotched along the sides, usually lighter centrally; vomerine 
teeth usually lacking in adults of both sexes, 2 or 3 sometimes present 
in the female; length to 5Yi 6" (128 mm.). Western North Carolina 
and Roan Mountain, Carter County, Tennessee .. . .. ........ .. .. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . marmorata marmorata p. 220 

Above dark brown with dorsolateral series of rounded, well separated 
light spots extending from the head onto the basal half of the tail; 
belly uniformly mottled and blotched and without a light central area; 
vomerine teeth usually lacking in adult male, occasionally 1 or :2 pres· 
ent; vomerine teeth in female variable, usually 1 or :2 on each side; 
length to 41o/i6" ( 122 mm.). Known from the vicinity of Davis Gap, 
Waynesville, and Frying Pan Mountain, North Carolina ... . ... . 
... .. ....... ... . . ...... . . ... .... ....... . marmorata intermedia p. 224 

MOORE'S SALAMANDER. Leurognathus marmorata marmorata Moore. 

Fig. 6o. Map 28. 

TYPE LOCALITY. Grandfather Mountain, North Carolina. 

RANGE. Known from the following counties in western North Caro· 

lina: Watauga, Caldwell, Avery, Burke, McDowell, Yancey, Buncombe, 

Henderson, and Haywood, and from Roan Mountain, Carter County, 

Tennessee. 
HABITAT. An aquatic species found in streams and spring runs, hiding 

beneath fl.at stones or boulders in the pools and riffles, or exposed and 
resting quietly on the bottom. Sometimes found in the open on the 
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naked rock of stream beds where water flows in a thin sheet or in 

trickles. 

SIZE. The average length of IO adults of both sexes from the North 

Carolina mountains is 4%6" (108.5 mm.), the extremes 3o/i6" (90 mm.) , 

I/It m. marmorafa 
::;::, m. intermedia 

MAP 28.-Discribmion of the subspecies of Lmrognathtu marmorata. 

and 5Yia" (128 mm.). The proportions of an adult male from Grand

father Mountain, North Carolina, are: total length 4" ( 101 mm.), tail 

i'Vta" (36 mm.); head length 2%:/' (16 mm.), width 1%2" (11 mm.) . 

A female from the same locality: total length 4Yia" (103 mm.), tail 

r1'%2" (38 mm.); head length, 2%2" (16 mm.), width 1%2" (10.5 
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mm.). A large female from near Linville Falls, North Carolina, has a 

total length of 52~2" (145 mm.) . 

DESCRIPTION. This species has sometimes been confused with Desmog

nathus quadramaculatus and D . phoca. Viewed from above, the head 

is widest at the back, gently rounding or slightly tapering to the eyes, 

then more abruptly converging to the bluntly pointed snout. The 

snout is strongly depressed. The eyes are large, strongly protuberant, 

and limited behind by an oblique fold. An impressed sinuous line from 

the posterior angle of the eye to the lateral extension of the gular fold, 

a short vertical groove from this line passing behind the angle of the 

mouth. The trunk is somewhat flattened above and provided with an 

impressed median line; sides rounded. There are usually 13 costal 

grooves, rarely 14, counting 1 each in the axilla, which may be poorly 

developed, and 1 in the groin; 3 intercostal spaces between the toes of 
the appressed limbs. Tail subquadrate in section and flattened at base 

above, becoming strongly compressed and knife-edged above, about at 

the end of the proximal third. The tail is rounded below and without 

a free fin except at the distal fourth. · Legs rather short and stout, toes 

5-4, those of the hind feet 1-5-2-(4-3) in order of length from the 

shortest ; toes of the fore feet 1- 4-2-3; all toes tipped with black, and 

those of the hind feet slightly webbed at base. The tongue is large and 

fleshy and fills the floor of the mouth ; it is broader than long, attached 

at the center in front, and with the margins free. Vomerine teeth usually 

lacking in adults of both sexes, 2 or 3 rarely developed in females. Para

sphenoid teeth in 2 slender, elongate patches which taper and meet 

anteriorly and diverge posteriorly. Inner nares small, widely separated, 

and concealed in slit-like grooves at the sides of the mouth. 

coLOR. In life this species is mottled above with shades of buff and 

gray that match the stream-bottom background of pebbles and small 

stones and render the animal inconspicuous until it moves. The light 

and dark patches alternate more or less regularly so that a broad zigzag 

pattern is formed, or 2 rows of light blotches with indefinite edges ex
tend from. the back of the head well onto the tail. The sides of the trunk 
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and tail are grayish or brownish with light scattered flecks. The venter 

may be uniformly and lightly pigmented, or the darker colors of the 

lower sides may encroach irregularly on the sides of the venter, leaving 

a fairly light central area. In some individuals the vef)ter may become 

very dark except for a narrow central spot. The legs are mot.tied above 

FIG. Go. Le11rog11atl111s mnrmorata marmorata Moore. (r) Adult female, actual length 
4~u" (r12 mm.) . (2) Same, ventral view. Yonahlossee Road near Grandfa ther Moun
tain, Norrh Carolina. 

and on the sides, lightly blotched below. In the majority of specimens 

the anterior half of the throat, the sides of the vent, and the distal third 

of the tail below are lighter than surrounding areas. The vent of the 

male is larger than that of the female and has the margins ridged and 

grooved. Old individuals may be very dark above and below with only 

a faint indication of a dorsal pattern. 
BREEDING. Dissection of adult females taken in October revealed 26-

34 ovarian eggs, each approximately r.6 mm. in diameter (Bishop, 1924, 
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p. 95). Nothing was learned of the egg-laying habits until Pope's dis
covery of a cluster of 28 eggs attached to the edge of a submerged stone 

in the running water of a small mountain stream. The eggs were 
grouped together in 2 layers and attached by means of short extensions 

of the outer envelope (Pope, 1924, p. 13). 
LARVAE. Larvae 8-10 days after hatching have a total length of ap

proximately 17 mm. (Pope, ibid., Fig. 2). The larvae have a wide dorsal 
fin confined to the tail and rising in a broad curve above the line of 
the back. The gills are long, filamentous, and lacking in pigment, the 
eyes large. There is ~ row of small light spots on either side of the mid

dorsal line, and the back and sides are pigmented to the lower level of 

the legs. Larvae may attain a length of 66 mm. before transformation, 
and the larger ones may be briefly characterized as follows: The gen
eral ground color is light brown (in preservative). On either side of the 
middorsal line a series of round tan spots extend along the trunk and 
basal quarter of the tail. The dark pigment extends on the sides of the 
head to involve the margin of the lower jaw and sides of the throat, 
on the trunk to the lower level of the legs, and on the tail encroaches 

narrowly on the ventral surface. The chin is narrowly margined with 

dusky. The inner nares are longitudinal slits which lie below the an

terior end of the eye. 

POPE'S SALAMANDER. Leurognathus marmorata intermedia Pope. Fig. 6r. 

Map28. 

TYPE LOCALITY. Given as Davis Gap, Waynesville, North Carolina, but 
apparently from the Davis farm about 2 miles east and a little north of 

Waynesville, on Highway No. 276. 
RANGE. In addition to the type locality, known from the Boone farm 

3Yz miles southeast of Waynesville and from Frying Pan Mountain, 

near Mt. Pisgah, at elevations of 4000' and above. 
HABITAT. In streams and springs, generally at high elevations. May be 

found hiding beneath stones or resting quietly at the pool bottoms. Es
sentially aquatic but occasionally on land. 
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SIZE. Five adults of both sexes average 4% 2
11 

( 105•7 mm.) with ex-
tremes of 31 Yi 

11 
( ) d 1a1 11 16 94 mm. an 4 n a ( 122 mm.). The proportions of 

an adult female taken Oct. 13, 1926, on Frying Pan Mountain, Hay
wood County, North Carolina, are as follows: total length 41o/ia" (122 
mm.), tail 2% 11 

(54 mm.); head length. 1 Yi6" (17 mm.), width o/i. 6 " 

(14 mm.). An adult male from near Waynesville, North Carolina, has 
the follo_wing measurements: total length 41 %2 " ( u 5 mm.), tail 1 1%

6
11 

(41 mm.); head length 2%211 (16 mm.), width 1 %2" ( 10•5 mm.) . 

DESCRIPTION. Resembles some juvenile specimens of Desmognathus 
quadr~macuiatus, but may be distinguished by lack of well developed 
vomerme teeth and concealed inner narcs. Viewed from above the 

head is oval in outline, widest just in front of the lateral extensio~s of 

the gular fold, the sides curving broadly and evenly to the bluntly 
pointed and strongly depressed snout. The eyes are large and strongly 
protuberant, the iris tinged with brassy near the pupil. An oblique fold 

back of' the eye and from this a sinuous line extending to the lateral 
extension of the gular fold. A short vertical groove crossing the sinuous 

line and extending to the angle of the mouth. In adults, the trunk some
what flattened above, and wjth an impressed median line; the sides 
well rounded. There are 13 costal grooves, counting 1 in the axilla and 

2 that run together in the groin, or 14 when the 2 in the groin remain 
separated, and 2Y:a-3Yz intcrcostal spaces between the toes of the ap

pressed limbs. Tail Battened at base above and subquadrate in section 
becoming compressed and sharp-edged and keeled above, beginnin~ 
about at the end of the proximal fourth; ventral tail fin narrow and 
limited to the distal fourth. Legs short and stout; toes 5-4, those of the 
hind feet 1-5-2-(4-3) in order of length from the shortest, webbed at 
base;.toes of the fore feet 1-4-2-3; toe tips usually black. Tongue large, 
attached medially in front, the side margins free. Vomerine teeth usually 
lacking in the male, although an occasional individual may develop 1 
or 2; vomerine teeth in female variable, usually J or 2 on each side, or 

present on one side and lacking on the other; juveniles sometimes with 
fairly regular series of 4-4 teeth in slightly curved lines separated by 
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about the length of a series. Parasphenoid teeth in 2 long slender patches 

tapering anteriorly where they unite, and narrowly diverging poste-

Fie. 6r. Leurog11nth11s marmornta intcrmcdia Pope. ( 1) Adult female, actual length 

411/io" (120 mm.). (2) Same, ventral view. Frying Pan Mountain, near Big Pisgah, 
North Carolina. (3) Adult male, actual length 4%2" (rn4 mm.) . Near Waynesville, 
Nonh Carolina. [Photographs from preserved specimens.] 

riorly. Inner nares small and concealed in a groove at the side of the 

mouth. 
coLoR. The color in life is variable, but the pattern is usually constant. 

In some the ground color above is dark walnut-brown, the sides lighter, 
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grayish-brown. On each side above, a dorsolateral series of round light 

spots, well separated, extending from the head back of the eyes onto the 

basal half of the tail. The legs are lighter than the back and lightly 

mottled with yellow; upper margin of dorsal tail fin frequently lighter 

than sides. The venter may be mucp lighter than the back, speckled with 

small light yellow spots, or uniformly dark gray, nearly black, flecked 

with small light spots. The throat is lighter than the belly, although 

often lightly- mottled, flesh-colored in the central area, and whitish on 

the chin. Tail beneath, colored like the belly at base, fading to yellowish 

toward the tip. On some individuals there are 2 secondary rows of small 

light spots on the sides, the upper extending from the eye well onto the 

tail, the lower forming a broken line between the limbs. In some dark 

specimens, a light line from the eye to the angle of the jaw. The vent 

of the male has a free flange-like margin and the sides within are cov

ered by papillae. The vent of the female has the margins crossed by 

grooves and ridges but lacks the papillae. The tip of the lower jaw of 

the male pointed, that of the female evenly rounded. 

BREEDING. Nothing has been published on the breeding habits of this 

species. The large female taken on Frying Pan Mountain, North Caro

lina, October 13, 1926, has large ovarian eggs apparently nearly ready 

to be deposited. 
LARVAE. I have not found a published description of the larva. A 

single specimen from the type locality in my own collection is 1%" 
(45 mm.) in total length. It is uniformly Mummy Brown (Ridgway) 
above, very light, probably flesh color in life, below. Scattered generally 

over the surface of the head, back, and sides are many small, separate, 

black chromatophores, and dorsally a few scattered, rounded pigment

free spots. On the upper sides and ventrolaterally these light spots tend 

to form indistinct lines between the legs. The pigment of the lower 

sides encroaches on the sides of the throat, the sides of the belly and 

nearly to the mid-line of the venter of the tail. The gills are short and 

pigmented only at the base. The dorsal tail fin arises at a point opposite 
the posterior end of the vent and reaches its greatest width about mid-
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way the length of the tail. The ventral fin is narrower and confined 
to the distal half. The inner nares of the larva, as in the adult, are slit
like and lateral in position. The smallest fully transformed individual 
in my collection has a total length of 2'Yia" ( 62 mm.). 

GENUS PLETHODON 
KEY TO THE SPECIES AND SUBSPECIES OF PLETHODON 

Several species of Plethodon have distinctly different color phases, and most 
species undergo conspicuous changes of color in preservatives. To aid in the identi
fication of both living and preserved material, a species may appear more than 
once in the key. 

I. With a median, dorsal band having definite edges . .. . . ..... . ..... 2 

Without a median dorsal band; or, if markings form a band, then not 
with definite edges . . .. .... . ... .... .... ... .. . .. . ... : ..... .. l 3 

2. Dorsal band gray, red, brown, or chestnut . . . . ..... .. .... . 3 
Dorsal band dull white, tan, yellow, or greenish-yellow ... . . . .. . . . . 9 

3. Dorsal band with zigzag margins; dorsal band red or red suffused with 
dusky (fades to dull red or yellow in preservatives); venter lighter 
than back, mottled; usually 17 costal grooves, occasionally 16 or 18; 
length to 3%" (89 mm.). From western Pennsylvania and southern 
Ohio south through Kentucky and Tennessee to Alabama ....... . 

_ . . . . ..... . ........ . . . ... .. . . ... . . ... ...... . cinereus dorsalis p. 236 
Dorsal band with margins straight or slightly irregular but never defi-

nitely zigzag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - 4 
4. Costa! grooves 16 or less . .. . .. . . . . .. .... . . ... . ...... . .. . .. . .... 5 

Costa! grooves 17 ·or more .. ........ . .... .. .. .... .... . . . .... . ... 7 
5. Intercostal folds between toes of appressed limbs 3 or less ... ... . ... 6 

Intercostal folds between toes of appressed limbs 5 or more; dorsal band 
red in various shades to red strongly suffused with dusky; if dorsal 
band indistinct, then its margins indicated by a narrow light line on 
each side; venter light, mottled; usually 15 costal grooves, occa
sionally 16; length to 4%" ( 105 mm.). Western Oregon, Washing-
ton, and British Columbia . . ... . _ . . . . . . . . ... . .. . vehiculum p. 278 

6. Belly and throat lightly pigmented and sometimes blotched, lighter 
than back; median dorsal band chestnut-red; costal grooves usually 
15, occasionally 16; intercostal folds between toes of appressed limbs, 
0-1; length to 6%" (165 mm.). Blue Ridge Mountains in western 
North Carolina and southwestern Virginia . . . . . . . . yonahlossee p. 287 

Belly as dark as back, throat light; above chestnut-brown overlying a 
darker ground color, with small brassy or golden flecks; upper sides 
(:hestnut varied with bli;i!;l<,; )9wer ~ides with a brQad whiti~h band 
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with irregular upper edge; costal grooves usually 16, 15 to 17; inter
costal folds between toes of appressed limbs, 1-3; length to 4 % " 

· (121 mm.). Oklahoma and Arkansas . . ...... . .. . ... . . . ouachitae p. 269 
7· Cos~al grooves 20-~3; dors~I band narrow, poorly developed, scarcely 

hg~ter than ad1acent s1des; dorsal surfaces with minute silvery-
wh1te and bronze flecks; belly' dark, throat somewhat lighter, mot-
tled; costal grooves usually 21, occasionally 20 to 23; intercostal folds 
between tOC:s of appr~se~ ~imbs, 9-IO; length to 5%2" ( 130 mm.). 
Pennsylvania, West Vug1ma, Kentucky, and southeastern Ohio . .. . 
- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . richmondi p. 272 

Costa! grooves 17-19 . . . ..... . ... . .. . . .. ........ . ... . . ... . . .... 8 
8. Parasphc:noid teeth in a single patch notched behind ; dorsal band brown 

o_r chestnut strongly suffused with dusky; upper sides dark, lower 
sides slate, often with minute whitish flecks; belly slate, throat lighter, 
mottled; usually 17 costal grooves, occasionally 18; intercostal folds 
between toes of appressed limbs 6-7; length to 5%" (131 mm.). Ex-
treme no~thweste~n California and southwestern Oregon elongatus p. 246 

Parasph~no1d teeth m 2 patches; dorsal band usually some shade of red, 
occas1onally gray, often with flecks of black; sides gray or black; 
belly mottled, pepper-and-salt; 18-20 costal grooves; intercostal folds 
between toes of appressed limbs, 7-9; length to 3o/i6 " (91 mm.). 
Southeastern Canada south to Texas, Georgia, Missouri, and Arkansas 
- ...... ·. · . .. .. - ....... .. .. . ....... .. .. ... ... cinereus cinereus p. 232 

9· Belly very lt~ht, flesh ~o yellow, sometimes faintly suffused with dusky; 
ad~lts with paroto1d glands; sides uniformly light brown ; dorsal 
stripe yellow or tan; 13-14 costal grooves; 2-3 intercostal folds be
tween toes of appressed limbs; length to 41% 2" (n6 mm.). Western 
Wa~hington . . .. ... . . ... ... . .. . .. . ... ..... .. _ .... . . . vandykei p. 275 

Belly pigmented; adults without parotoid glands ... ... .. .. .. . . . .. . 10 
10. Costa! grooves 18 or more; dorsal stripe tan or dull yellow; other charac-

ters as above under 8 .. . . . .... ...... .... . . .... . cinereus cinereus p. 232 

Costa! grooves 16 or less . .... .. . .. .. . .. ... . .. . . .... .. . . .. . . ... . 1 1 

Ir. Costa! grooves 13-14; belly black; 3 intercostal folds between toes of 
appressed limbs; dorsal stripe yellow, strongly suffused with brown 
on t~e head and tail tip; side_s black with scattered gray flecks; length 
to 4 ( 101.5 mm.). Kootenai County, Idaho _ .. . ....... . idahoensis p. 259 

Costa! grooves 15 or 16; belly light, mottled . . . . . . . .. .... .. . . . . . 12 
12. Intercostal folds between toes of appressed limbs, about 4; dorsal band 

dull tan to yellowish-green; upper sides brown with many dull white 
an~ ~an flecks and. dashes; venter pale slate with many pale spots, 
whitish or yellowish; costal grooves usually 15, occasionally 16, 
rarely 14; vomerine teeth 8-13, rarely fewer; length to 5%" ( 131 
mm.). Southwestern Oregon to southwestern Washington .. dunni p. 242 

Intercostal folds between toes of appressed limbs 5 or more; dorsal band 
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yellow or dull white (rarely living specimens and most preserved 
specimens o~ which the red has faded); other characters as above 
under 5; hind feet sparsely webbed .......... .. . . .... .. vehiculum p. 278 

13. With red spots, flecks, or patches present .. ..... .... .... .. ..... .. 14 
Without red spots, flecks, or patches ........................ -... 15 

14. Black above, with red spots or flecks on dorsal surface of legs (color 
fades to white or yellow in preservatives); lower sides light gray; 
belly light, bluish-white or pale gray; throat light; costal grooves 
15-16; 1-2 intercostal folds between toes of appressed limbs; length 
to 6" ( 153 mm.). Southwi:stern North Carolina . ........ . ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . glutinoms shermani p. 253 

Black above, with a red patch on side of head (fades to white or yellow
ish in preservatives); lower sides and belly dull bluish-gray; throat 
anteriorly flesh color; costal grooves 15-16; 2 3 intercostal folds be
tween toes of appressed limbs; length to ;% !!" ( 135 mm.). Great 
Smoky Mountains in western North Carolina and eastern Tennessee 
.. ..... .... ........ : .. . .. . . .. . . .. .. . . . jordani p. 261 

15. Uniformly dark gray or black above and on upper sides; no conspicuous 
spots, flecks, or other markings ...... . . . .... . ... . ... ... .. .... 16 

Not uniformly dark gray or black above and on sides . .... ... ...... 24 
16. Costa! grooves 16 or less ... . ........ . ........ ... ..... .... ... .. 17 

Costal grooves 17 or more ........ .. ..................... ... .. 20 

17. lntercostal folds between toes of appressed limbs, 2 or less; bluish-brown 
to purplish-gray above; belly dull grayish; throat grayish-white; 
usually 16 costal grooves, occasionally 15; length to 6%" (156 mm.). 
Southwestern Virginia through western North Carolina, northern 
South Carolina, northern Georgia, Roan Mountain, Tennessee, and 
possibly northeastern Alabama ................ .. ... ..... metcalfi p. 264 

Intercostal folds between toes of appressed limbs 3 or more ....... . 18 
18. Belly strongly mottled; basal segments of legs above usually with some 

light spots; dorsal band lacking or indicated only by narrow light 
lines laterally; other characters as above under 5 (dark phase) .. ... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vehiculum p. 278 
Belly uniformly colored; basal segments of legs above without light 

spots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 
19. Costa! grooves 14-15; vomerine teeth 6-10, average 8; brown above, 

venter uniformly pigmented; throat lighter than belly; length to 
31Yi_G" (94 mm.). New Mexico .. . ......... . .. .. _ . . . . hardii p. 256 

Costa! grooves 16; vomerine teeth 4- 6, average 5; uniformly slate above; 
belly grayish-blue, lighter than back, uniformly pigmented or rarely 
slightly blotched and with a few light flecks anteriorly; under sur
face of legs frequently with a light mark at joint; length to 3 Yi 6" 

(78 mm.). Grandfather Mountain, North Carolina, and Whitetop 
Mountain, Virginia (preserved specimens) .. ... .. ..... .. wellel'i p. 285 

20. Belly much lighter than back, mottled yellow and gray ... . ........ 21 
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Belly dark, with few or no light flecks . . .. .... ... . .... . .... .. . 22 

2r. Costa! grooves 18-19, occasionally 20; uniformly dark brown or lead
colored above; lower sides, throat, and belly light, mottled; other 
characters as above under 8 (lead-backed phase) . .... . ... . .. ... . . . 
....... ... .............. .......... .......... . cinereus cinereus p. 232 

Costa! grooves usually 17, occ:sionally 16 or 18; uniformly brown or 
lead-colored above; vomerine teeth 4-6; other characters as above 
_under 3 (dark phase) . ....... ... ... .. .. ... . . .. . cinereus dorsalis p. 236 

22. With 20-23 costal grooves; ground color uniformly dark above; belly 
dark, throa~ lighter, mottled; other characters as above under 7 (pre-
served specimens) ... .. ... .. . .. ..... . . . .... ...... .. . 1·ichmondi p. 27 2 

With 17-1.9 costal grooves .. ....... .. ... . .... . . ........ . . .. .... 23 
23. Usually with parasphenoid teeth in a single patch; 6-7 intercostal folds 

between toes of appressed limbs; other characters as above under 8 
(dark phase) ......... .... ....... .... .... . . . . ..... . . elongatus p. 246 

With parasphenoid teeth in 2 patches; 5-6 intercostal folds between toes 
~f appressed limbs; uniformly bluish-black above; venter slightly 
lighter ~nd often with a few whitish flecks along sides of belly; 
throat lighter; costal grooves usually 18, 17 to 19; 5-6 intercostal 
folds between toes of appressed limbs; length to 31Ya 2" (90 mm.); 
West Virginia (preserved specimens) . .. . .. .. ........ . ... nettingi p. 266 

24. Dark gray or black above, with white or pale bluish-white spots or 
blotches on sides and sometimes on back; or, with light gray lichen-
like patches on sides and often on back . . . .... .... .. . . .. .. ... 25 

Without silvery-white, bluish-white, or lichen-like gray patches on 
sides, but with small silvery, bronze, or golden flecks on back .... 29 

25. Light markings forming lichen-like blotches on back and often on sides; 
belly and ventral surface of tail black; throat whitish; 15 costal 
grooves; 1-2 intercostal folds between toes of appressed limbs; iris 
deep brown without brassy flecks ; length to 5lo/i6" (149 mm.). 
Vicinity of Jocassee, South Carolina .. . ... . . .... . . . . .. . clemsonac p. 239 

Light markings not forming lichen-like patches, often in separate spots 
but sometimes fused to form irregular bands on lower sides . .. .. . 26 

26. Entire ventral surface dark slate-color in life, blue-black in preserved 
specimens; light markings on sides, occasionally on back, silvery
white; usually 16 costal grooves; intercostal folds between toes of 
appressed limbs, 1-3; vomerine series long, 10- 13; length to J°Yi. 6" 

(188 mm.). New York westward to Wisconsin, southward to north-
ern Florida, westward to Texas and Missouri .. . .... . g. glutinosus p. 250 

Entire ventral surface not dark ........ . ... ..... ...... .... . . ... 27 

27. Belly dark, throat light ..... . .. .. ....... . ....... . . ... .... .. .. . 2 8 
Belly and throat lightly pigmented and sometimes blotched, definitely 

lighter than back; lower sides with small white spots; costal grooves 
usually 15; other characters as above under 6 (preserved specimens) 
· · · · · · · · · · · · · · · · · · · · · - . . . . . . . . yonahlossee p. 287 

231 



HANDBOOK OF SALAMANDERS 

28. Parasphenoid teeth in a single broad patc:h; a few whitish flecks and 
faded blotches on sides; often with faded whitish spots or blotches 
on tail) above; vomerine teeth 7-13; other characters as above under 
6 ( preserved specimens) ... . .. . . .. . ... . ... . .. . ... . ... . ouachitae p. 269 

Parasphenoid teeth in 1 patches; ground color above bluish-black; belly 
and ventral surface of tail grayish; throat light; light spots small, 
white to bluish-white, usually restricted to lower sides; costal grooves 
usually 16, occasionally 17; 1 or 3 intercostal spaces between toes of 
appressed limbs; vomerine teeth 6-9; length to 6" (152 mm.) . South
western New York, Pennsylvania, West Vi rginia, and southeastern 
Ohio . .. . . . . . . .. . . . .. . .... . .. ... ..... . ... . .. . . . ...... wehdei p. 281 

29. Costa! grooves 20-23; intercostal folds between toes of appressed limbs, 
9-10; brown above on the trunk, with many small silver-white and 
bronze fleclts; lower sides and venter with small light spots; other 
characters as above under 7 (dark phase) . ... . . .. . .. . . . richmondi p. 272 

Costa! grooves 19 or less . . . .. . ... . .. . ...... .. . . . . .. . . .. .. .. .. . . 30 
30. Costa! grooves 16; 3-4 intercostal grooves between toes of appressed 

limbs; ground color above black, with many small dull golden 
blotches on the back and a few golden flecks on upper sides; sides 
mostly black, with a few whitish flecks near belly; belly slate, some
times with a few scattered light spots; throat light, venter of tail 
darker; length to 3 Yt 6" (78 mm.) ; Grandfather Mountain, North 
Carolina, and Whitetop Mountain, Virginia ( living) ....... 1uelleri p. 285 

Costa! grooves 17-19; above deep brown, almost black, with many fine, 
pale-brassy fl.eeks over dorsal surfaces and upper sides of head and 
trunk; belly and ventral surface of tail dark slate; throat lighter; 
other characters as above under 23 (living) . . . . . . . . . . . nettingi p. 266 

EASTERN RED-BACKED SALAMANDER. LEAD-BACKED SALAMANDER. Plethodon 
cinereus cinereus (Green). Figs. lb, 62. Map 29. 

TYPE LOCALITY. New Jersey. 
RANGE. Gaspesia and Cape Breton Island west to Fort William, On

tario, south to Dallas, Georgia, Missouri, and Arkansas ( Stejneger and 

Barbour, 1939, P· 13). 
HABITAT. The Red-backed salamander is completely adapted to ter

restrial life and is abundant beneath old logs, bark, moss, leaf mold, and 
stones, in evergreen, mixed, and deciduous forests. May be found in 
fairly dry situations but is most abundant where there is indication of 

moisture. 
s1zE. Rea<;hes an extreme length of 122 mm. (Davis, 1942, p. 258). 
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The males are a little smaller than the females, the adults ranging from 

2%6" to 3%" (5~1 mm.) and averaging about 2%11 ( 73 mm.) . The 
females average 3%" (78 mm.) and vary from 2% to 31Yi a" (64-90 
mm.). In a series of specimens fr~m Big Babson's Island, Maine, in the 

MAP :z9.- Distribution of the subspecies of Plet/iodon cinereus. 

U. S. National Museum, there are individuals varying from 84 to II5 
mm. in total length. 

DESCRIPTION. The body is long and fairly slender, slightly flattened 

dorsally, and well rounded on the sides. The tail is nearly circular in 
section throughout its length. There are usually 18 or 19 costal grooves 
but the number may vary from 17 to 20. The gular fold is prominent. 
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The legs are small, the toes short and thick, those of the fore feet 1-4-2-3 

in order of length; hind toes rather thick and fleshy, slightly webbed at 

base, 1-5-2-4-3 in order of length. The mouth is fairly large, with the 

angle of the jaws back of the eye. The small tongue does not fill the 

floor of the mouth. The vomerine series form 2 backward-curving lines 

of 5-'7 teeth separated from each other and from the parasphenoid teeth, 

which are in 2 imperfectly separated patches. 

COLOR. There are 2 distinct color phases, and individuals are en

countered of an intermediate character. The red-backed phase is charac

terized by the possession of a broad, median, dorsal band that originates 

on the head and extends along the trunk and onto the tail. The dorsal 

stripe varies in color from light gray and dull yellow through shades 

of pink, brick-red to bright red, often with small flecks of black within 

the band. Below the dorsal band the sides are dark gray or black, be

coming lighter and mottled toward the belly. The belly is strongly 

mottled with gray and white. In the lead-backed phase, the color above 

is uniformly dark gray to almost black, with the head and legs usually 

lighter. In some localities the color phases are about equally represented, 

in others one or the other phase may predomi"nate. 

SEXUAL DIFFERENCES. The male differs from the female in its more 

swollen snout, in having enlarged premaxillary teeth, and in having 

the legs proportionally longer. In body length the male is usually shorter. 

BREEDING. There is a rather extended mating season in the fall, October 

to December, during which spermatophores are deposited by the male 

and recovered by the female. The egg-laying season extends from June 

through July, in the North. The eggs are deposited in little clusters, 

containing usually 8-10 but varying from 3 to 13, held together like a 

bunch of grapes and suspended by a common pedicel to the roof of the 

cavity chosen for the nest. Usually the eggs are found in well rotted logs, 

rarely in little cavities on the lower surface of stones, and attended by 
the female. The individual egg varies in size from 3.5 to 5 mm., depend

ing somewhat on the amount of moisture present, and in addition to 
the vitelline membrane has 2 distinct envelopes. The outer envelope 
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usually is covered by whitish mucous strands that converge to form the 

attachment stalk. The length of the period of incubation in the field 

Fm. 62. Plct/1odon ci11ereus ci11e,.e11s (Green). (r) Adult, about natural size. Ken
wood, Albany County, New York. (2) Adult female, red-backed phase· actual length 
2

294s" (74 mm.). (3) Same, ventral view. Rochester, New York. ' 

has never been accurately determined, but recently hatched young may 
be found all through August. 

LARVAE. The recently hatched larvae average about %" (19 mm.) in 
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length. In the red-backed phase, the dorsal band is well developed at the 

time of hatching and the upper sides are strongly pigmented. The broad, 
flat, leaf-like gills rise from a common base and often reach their full 
development before the larva escapes from the egg envelopes. The gills 
persist only a few days, and the larva develops without entering the 

water. The toes of both the hind and fore feet are well indicated, the 

inner and outer short. The young are well endowed with yolk, and on 
this they are sustained until able to shift for themselves. Sexual maturity 

is attained at an age of about 2 years. 

ZIG-ZAG SALAMANDER. Plethodon Cinereus Dorsalis (Cope). Fig. 63. 

Map 29. 

TYPE LOCALITY. Louisville, Kentucky. 
RANGE. Southern Ohio, southern Indiana, southeastern Illinois, central 

Kentucky, Tennessee, and northern Alabama. 
HABITAT. Found beneath logs and stones in woods, also in and about 

the mouths of caves. Common under stones, logs, and bark in the clear
ings at the foot of the Smoky Mountains at Elkmont, Tennessee. Blan

chard ( 1925, p. 368) took a series of specimens under leaves and logs in a 
small, damp, wooded ravine near the flood-plain of the Ohio River in 

Henderson County, Kentucky, June 15. 
SIZE. The largest specimen, a male, measured by Dunn ( 1926, P· 16o) 

had a total length of 3Yi.6" (87 mm.), tail 1%" (41 mm.). The propor
tions of a male from Woodford County, Kentucky, are as follows: total 

length 3%2" (83 mm.), tail 11%2
11 

( 39 mm.); head length, %" (10 

mm.), width %2" (5.5 mm.). A female from the same locality measures: 
total length 3~" (82 mm.), tail 1

1
% 2" (37 mm.); head measurements 

like those of male. 
DESCRIPTION. This species is smaller and more slender than its near 

relative, Plethodon c. cinereus. The head is slender, the sides behind 

the eyes slightly converging to the lateral extensions of the gular fold; 
snout short and bluntly pointed. Eyes strongly protuberant and relatively 
large. A sinuous groove from the posterior corner of the eye to the lat-
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eral extension of the gular fold; a short vertical groove from this to the 

angle of the jaw. Trunk slender, the sides well rounded, back and belly 

slightly flattened; back with a median depressed line from back of head 
onto basal third of tail. Thil nearly circular in cross section near base, 
gradually tapering to a slender tip. Costal grooves usually 17, counting 

·-.. 

FIG, 63. Plethodon cinercus dorsalfr Cope. (1) Adult female, actual length 3?-fo" (81 
mm.). (2) Same, ventral view. (3) Same, from life. Woodford County, Kentucky. 

1 each in axUla and groin, rarely 16, less rarely 18; 6-J costal folds be

tween toes of appressed limbs. Legs slender but well developed; toes 

5-4, those of hind feet 1-5-2-3-4 or 4-3 in order of length from the 
shortest; fore feet 1-4-2-3, the innermost rudimentary; all toes slightly 
webbed at base. Tongue large, filling floor of mouth, the margins thin 
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and smooth. Vomerine teeth 5 or 6, in 2 short series beginning behind 
inner nares and curving gently inward and backward, separated by the 
width of a naris. Parasphenoid teeth in 2 closely approximated club
shaped patches, separated from the vomerine by about the length of a 
vomerine series. 

COLOR. The pattern above consists of a zigzag band extending from the 
back of the head to the base of the tail, and usually of some shade of red. 

It is limited each side by a narrow dark line. The upper sides are brown

ish or reddish with small bluish-white points which give a shade only 

slightly darker than the dorsal band. In some, the sides may be quite 
uniformly grayish-white. The zigzag band may extend the entire length 

of the trunk and be sharply set off, or the zigzags may be limited to the 
anterior half of the trunk, the remaining part having straight sides. In 
some specimens the general color of the upper sides may be continued 
across the dorsum, to the almost complete obliteration of the dorsal 
band. In a few individuals, the dorsal band may have the sides straight, 
but in these the band is narrower than in specimens of P. cinereus of the 

same size. On the dorsal surface of the tail the band usually has straight 

sides; it may continue to the tip in light-colored individuals, or fade out 

on the basal third in dark specimens, the tip being silvery-gray. This 
species has a dark phase suggestive of that of P. cinereus but differing 
somewhat in color. Several specimens from Kentucky are dark reddish

brown above, fading on the sides to the mottled belly. The belly has a 
ground color bluish-white in life but changing to dull yellow in preserva
tives. It is strongly mottled with clusters of grayish chromatophores. 
The throat is usually lighter and there is a light area, sometimes red, 

on the sides of the trunk in front of each fore leg. The legs are colored 

above like the sides of the trunk, below like the venter. 
SEXUAL DIFFERENCES. There are no well marked sexual differences. 

The tip of the lower jaw is slightly more pointed in the male, and the 
vent may have the sides thrown into inconspicuous ridges. 

BREEDING. Little is known of the breeding habits of this species. Fe-
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males taken April 24 in Woodford County, Kentucky, had a few ovarian 
eggs r mm. in diameter and many small ones. The larvae have not been 
described. • 

FROSTED SALAMANDER. Plethodon clemsonae Brimley. Fig. 64. Map 30. 

TYPE LOCALITY. Jocassee, South Carolina. 

RANGE. Known from the vicinity of Jocassee, South Carolina. 

HABITAT. The type and several paratypes were taken at an elevation of 

'% richmondi 
if.ff; nettingi 
~ yonahlossee 
e jordani 
e clemsonae 

MAP 30.- Distribution of Plctliodo11 ric/111101Jdi, P. 11etti1Jgi, P. yo11ahlossee, P. iorda11i, 
and P. clemso11ae. 
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1200' to 1500' under logs in woods. On April 8, 1941, Arnold B. Groh

man and M. B. Mittleman, collecting in the vicinity of the type locality, 

took 2 adults under logs on a heavily wooded slope. 
sIZE. The largest specimen recorded, a male, has a total length of 

5 1~{i;" (149 mm.); tail 3%" (80 mm.). An adult female has the fol

lowing proportions: total length 5%0" (142 mm.), tail 2
2
%2" (69 

mm.); head length 2%2" (20 mm.), width 1%2" (12 mm.). 
DESCRIPTION. This species has the general proportions of Plethodon 

metcalfi but differs in its larger size and in color and pattern. The head 

is widest immediately behind the eyes, the sides gently converging to 

the lateral extensions of the gular fold and in front abruptly to the 
bluntly rounded snout. The eyes are large and strongly protuberant, 

about d4 in the snout; iris deep brown without brassy flecks. A deep 

sinuous groove from the posterior angle of the eye to the lateral exten

sion of the gular fold; a short vertical groove from this line to the angle 

of the jaw. Trunk rounded above and on the sides and with a slightly 

impressed median dorsal line, best developed above the fore and hind 

legs. There are 15 costal grooves, counting 1 each in the axilla and groin, 

and 1-2 intercostal folds between the toes of the appressed limbs. Tail 

long, slender, nearly circular in section throughout its length, and com

prising 47.46-53.69 per cent of the total length in the series measured. 

Legs stout, toes 5-4, those of the hind feet slightly webbed at base, 

1-5-2-3-4 in order of length from the shortest; toes of the fore feet 

1-4-2-3. Tongue large, nearly filling the floor of the mouth, free at the 

sides and behind, the narrow plicae parallel but not reaching the front 

margin. Vomerine teeth in series of ~12, which arise behind the outer 

margin of the inner naris and extend inward and backward toward the 

mid-line, where they are separated by about the diameter of a naris. 

Parasphenoid teeth in 2 long patches narrowly separated from each other 

and from the vomerine by about twice the diameter of a naris. 
COLOR, The general ground color above is black. Scattered over the 

dorsal surfaces of the head, trunk, legs, and basal part of the tail are 

many large, irregular, light gray, lichen-like patches which give these 
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surfaces a frosted appearance. The light patches are somewhat concen

trated along the sides of the head and in some individuals along the 

sides of the trunk. On the head, and at the base of the tail, the patches 

may be very lightly tinged with brassy. The throat is evenly and lightly 

Fie. 64. Plctl1odon clemsonae Brimley. (r) Adult female, actual lengths%" (136 mm.). 
(2) Same, dorsolateral view. (3) Same, ventral view. Jocassee, South Carolina. 

pigmented so that the general effect is whitish. The belly and ventral 

surface of the tail black. The feet brownish. This species is easily dis

tinguished from P. glutinosus, which is found in the '!iame region, by 

the diffuse character of the light markings which are distributed abun

dantly over the dorsal surfaces, by the lighter throat, and by the fewer 

costal grooves. 
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BREEDING. Nothing is known of the breeding habits of this species and 

the eggs and larvae have not been described. In preservatives, the light 

markings largely disappear, and it is likely for this reason that the species 
was mistakenly relegated to the synonymy of P. metcalfi. 

DUNN'S SA.LA.MANDER. WESTERN TAN-BACKED SA.LA.MANDER. Plethodon 

dunni Bishop. Fig. 65. Map 31. 

TYPE LOCALITY. Near Portland, Oregon, in Clackamas County. 
RANGE. West of the Cascade Mountains from Curry County, south-

western Oregon, to Wahkiakum and Cowlitz Counties, Washington. 

HABITAT. On June 13, 1936, we collected at the type locality with 
Stanley G. Jewett, Jr. Here the salamanders were found beneath logs 
and bark and among fragments of rock on the sides of a deeply wooded, 

damp ravine. At Eagle Creek, near Estacada, Oregon, we took addi

tional specimens from beneath fragments of shale on a clay bank border
ing the stream. Fitch ( 1936, p. 637), collecting in a ravine on the north 
side of Rogue River, 11 miles above its mouth, dug 20 specimens from • 
a rock slide. 

SIZE. Th_e adults attain a length of at least 131 mm. The proportions 

of the type specimen, a female, are as follows: total length, 131 mm., 

tail, 64.5 mm.; head length, 14 mm. An adult male 97 mm. long has the 
tail 56 mm. A female of the same length has the tail only 47 mm. long. 

DESCRIPTION. Plethodon dunni is one of the larger species. The head 

in the female is moderately wide and with the sides converging only 
slightly behind. In the male, the head is distinctly widened ·above the 

angle of the jaws. The eyes are large and prominent and with the iris 
tinged with brassy. The trunk is roughly cylindrical, slightly Battened 
above and more strongly below. The tail is oval in cross section near 
the base but more strongly compressed distally. The costal grooves 

normally number 15 on each side, counting r each in the axilla and 

groin, but vary from 14 to 16. The legs are well developed and strong, 
the hind considerably larger than the fore. Toes 5-4, those of the hind 
feet 1-5-2-4-3 in order of length from the shortest; toes of the fore feet 
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1-4-2-3. Tongue oval, moderately large, and with narrow plicae ex

tending forward from the posterior field. Vomerine teeth in female in 
series of 8-13. The series originate behind the middle of the inner nares, 
curve inward and backward, separated posteriorly by about the diameter 
of an inner nares, and from the parasphenoids by a little more. Para

sphenoid teeth in 2 elongate patches, wider behind than before, and 
narrowly separated throughout their length. In the male the vomerine 
teeth number 6-8 in each series. 

coLoR. In life the ground color is best developed on the upper sides. 
Here the color is deep brown, fading to pale slate toward the belly. The 
broad dorsal light band extends from the end of the snout almost to thr 
tip of the tail. It widens on the head back of the eyes, narrows on the 

neck, maintains its width to the base of the tail, then gradually tapers 
toward the tip. The dorsal band varies in color from dull tan to 
yellowish-green in different individuals and is flecked by irregular 
spots of brown or black. The dark flecks are fewer on the base of the 

tail above, so that here the band is brighter. The sides are mottled with 
irregular, dull, white and tan markings. The throat, belly, and lower 
surfaces of the tail and limbs are slate color, flecked with many small 

pale spots. In some individuals the pale fleckings are so numerous on 
the belly that this region appears more yellow than slate. The legs 
in adults are mottled above with tan and dark brown; in the young 

frequently yellowish-green, mottled with dusky. . 
SEXUAL DIFFERENCES. The sexual differences may be emphasized. The 

head of the male usually widens abruptly back of the eyes, the vomerine 
series are shorter, and the tail is proportionally longer. The tail in the 
female comprises 46.1-49.2 per cent of the total length, and in the male 

49.1-57.7 per cent. 
BREEDING. Little is known of the breeding habits. Slater ( 1939, p. 154) 

dissected a female 130 mm. long, taken May r, 1937, at Portland, Oregon, 

and found 18 light-cream-colored eggs about 2 mm. in diameter and 
many smaller ones. Females taken June 1936, across the Willamette 
River from Portland, had ovarian eggs about 1.5 mm. in diameter. Six 
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juvenile specimens taken at this time resemble the adults in color and 
patte~n. They are nearly ~niform in size, varying only from 40 to 42 
mm. m total length. 

There is a stron~ superficial resemblance between certain specimens 
01 Plethodon dunm and tan-backed individuals of Plethodon vehiculum. 

The greater number of vome:ine teeth, more strongly compressed tail, 
and more strongly mottled sides of P. dunni will distinguish it. The 

~2. I 
F1G. 65. Plethodo11 dunni Bishop. (1) Adult female, actual length sW' (130 ) 

~g~; (Creek, Cl)ack~mas County, Oregon. (2) Adult male, ventral view; actual ~~~h 
4n6 113 nun .. Tidewater, Oregon. 

mottling of the upper sides in P. dunni extends to the light dorsal 
band, the edges of which are somewhat irregular. In P. vehiculum, the 
upper sides next to the dorsal band are darker and less mottled and the 

ban~ it~elf has more regular edges. From P. elongatus, this sp~cies dif
fers m its generally larger size, and in having fewer costal grooves a 
brighter dorsal band, and the upper surface of the basal joints 'of 

the legs mottled with tan or yellowish-green like the dorsal stripe. 

I~ P. elongatus, the upper surface of the legs is dark like the upper 
sides. 
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Bishop, 1934, p. 169 (Plethodon dunni); Fitch, 1936, p. 637; Jewett, 
1936, p. 71; Slater, 1939, p. 154. 

DEL NORTE SALAMANDER. Plethodon elongatus Van Denburgh. Fig. 66. 
Map 32. 

TYPE LOCALITY. Requa, Dd Norte County, California. 
RANGE. Known from Del Norte County, extreme northwestern Cali

fornia, and from Curry County, southwestern Oregon. 
HABITAT. Wood ( 1934, p. 191) records specimens from a south-facing 

slope well covered by redwood, Sitka spruce, and madroiio (Arbutus). 
Here the salamanders were found beneath rotting logs and slabs of 
bark. Slevin ( 1928, p. 57) reports this species from beneath decaying 
logs in damp woods. Fitch ( 1936, p. 638) found 2 specimens in a rock 
slide in company with Plethodon dunni. On June 6, 1936, Margaret 
Wright and I, collecting at Carpentersville, Oregon, found specimens 
beneath stones and heat-splintered rocks on a fairly dry, wooded hillside 
that had been burned over. 

s1zE. Two large females are II5 and II3 mm. long respectively and in 
each the. tail measures 54 mm. Nine of the 11 specimens captured had 
lost the tips of the tails and had partially regenerated them. The pro
portions of the largest female are as follows: total length 115 mm., tail 
54 mm.; head length 14 mm., width 8 mm.; 8 intercostal folds between 
the appressed limbs. 

DESCRIPTION. This is a slender species with a general resemblance to 
the eastern, Plethodon cinereus. The head is long, relatively narrow, and 
with the sides nearly parallel to the eyes. In front of the eyes the sides 
converge abruptly to the blunt snout. The eyes are of moderate size 
but prominent, with the iris above and below the pupil brassy to dark 
brown. The trunk is nearly cylindrical, the tail broadly oval in section 
on the basal half but becoming somewhat compressed distally. The 
costal grooves number 17 in the majority of specimens I have examined, 
with some individuals having 18, counting 1 each in the axilla and 
groin, and 6->; intercostal folds between toes of appressed limbs. In spcci-
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mens having 17 grooves, usually 2 run together in the groin. The legs 
are well developed but appear shorter than in most species of Plethodon 
because of the lengthening of the trunk. Toes 5-4, those of the hind 
feet with the innermost very short, others in order of length 

5
_2 _

3
_
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~ vehiculum 

~ elongatus 

---------------

"- .... ___ -· 
MAP 32.- Distcibution of Plethodon vehiculum and P. e/ongatus. 
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or 2-s-(
3
- 4); toes of the fore feet 1-4-2-3, the 2nd and 4th about equal. 

The tongue is oval in outline, fleshy, and fills the floor_ of the_ mo~th. 
The vomerine teeth are in 2 short series of 4-6 teeth, widely divergmg 

anteriorly, the outermost behind the inner nares, the i~nermost of each 
row separated by about half the distance between the mner nares. The 

,-

1 

- b h ( ) Ad \t female actual length 41h" 
f1G. 66. Plcthodo11 elongat11s Van Den urg ·. 1 u , 

(115 mm.). (2) Same, ventral view. Carpentersv11le, Oregon. 

parasphenoid teeth form a large wedge-shaped. patch, widest. behind, 
where a deep notch separates the right and left sides, confluent m front, 
separated from the vomerine by a distance nearly equal to that between 

the inner nares. · k 
COLOR. The general color above is deep brown, alm~st bl~c~-blac 

to casual inspection. There is a broad dorsal band which ongmates on 
the snout, passes between the eyes, broadens behind the eyes t~ the full 
width of the head, narrows to the neck, then continues the e~ttre length 
of the trunk gradually darkening toward the tip of the tail. In some 

individuals the dorsal band is scarcely evident, in others it may appear 
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' as a broad brown band strongly suffused with dusky, or a deep chestnut-
brown. A half-grown individual has the lateral margins of the band 
tinged with orange, the center suffused with dusky. A small specimen 

49 mm. long (tip of tail lost) has the margins of the band a bright 
reddish-orange, the center dusky. Storer (1926, p. 104), commenting on 
one of the original specimens described by Van Denburgh, remarks that 
the color of the dorsal band (in alcohol) is bright pink, clouded on 

the head and middorsal line with dark brown. The ground color on the 
lower sides fades to a dark slate. Venter slate. In some specimens the 
color on the sides and venter is quite uniform, but in others the sides 
of the trunk and head and the ventral surfaces of the trunk, throat, and 
legs are marked with many small, irregular, whitish flecks. The throat 
in front of the gular fold is dirty light brown. This species resembles 

Plethodon vehiculum in some of its color phases, but differs in eye color, 

in having the dorsal band more strongly diffused with dusky, and in 
its different costal-groove count. Furthermore, the upper surface of 
the basal joints of the legs in P. vehiculum are the same color as the 
dorsal band, while in P. elongatus the basal joints above are dark, like 

the upper sides. 
BREEDING. Wood (1934, p. 191) collected in the region about Requa, 

Del Norte County, California, and on Novermber 4, 1933, he took an 

adult P. elongatus from beneath a piece of redwood bark, together with 

two small clusters of eggs. The eggs were aggregated by a small amount 
of viscous jelly-like material. The individual eggs were about 3 mm. in 
diameter, nearly spherical, but drawn out on one side to form a point. 
Some of the eggs contained embryos approximately 15 mm. long. The 
ovarian eggs in some of the females we collected June 6, 1936, had 
attained a diameter of 1.5 mm. and presumably would have been de

posited sometime later in the fall or early winter. 
Fitch, 1936, p. 638 (Plethodon elongatus); Grinnell and Camp, 1917, 

p. 134; Slevin, 1928, p. 55; 1934, pp. 46, 53; Storer, 1925, pp. 21, 104; 

Van Denburgh, 1916, p. 216; Wood, 1934, p. 191. 
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S&.IMY SAUM.\HDER.. Pltthodon glutinosus glutinosus (Green). Fig. 67. 
Map 33· 

TYPE LOCALITY. Probably in the vicinity of Princeton, New Jersey. 

RANCJ!. New York south to northern half ·of Florida, the Gulf States 

_I_ _ - - -_t -........ .... ___ ti 

;.\~· g. glu1inost;S 
• g. shermani 

Mt.P 3J· -Di~tribution of the wbs~cies of Plcllindon glt11i11om.s. 

to Texas, northward through eastern Oklahoma, Missouri, southern 
HJinois to northern Indiana. This is a composite of several forms. 

HABJTAT. UsuaUy found beneath logs and stones in woods, in crevices 

of shale banks, and along the sides of wooded gullies and ravines. 
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Frequently occurs under moist humus and is much more sensitive to 

dry air than the Red-backed salamander, burrowing deeply in dry 
seasons. 

SIZE. This is one of the larger species of Plethodon, the males attaining 

a greater size than the females. Mature males vary from 4 %" to iYi6" 
(121-188 mm.) and average about 5%" (148 mm.). Adult females 

range in size from 4%" to 61 Yio" (105-168 mm.) and average 51
%6" 

( 143.6 mm.). 
DESCRIPTION. The Slimy salamander has the head only moderately 

broad, widest just behind the eyes, the sides nearly parallel or tapering 

slightly to the lateral extensions of the gular fold and more abruptly to 

the blunt snout. The trunk is rounded on the sides and slightly de~ 

pressed above, the tail nearly circular in cross section and tapering to a 

slender tip. There are 16 costal grooves and the gular fold is developed 

as a transverse crease. The legs are strong, the toes 5-4, those of the 

fore feet 3-2-4-1 in order of length, rather short and slightly webbed at 

base; toes of the hind feet, 3-4 about equal, others 2-5-1. The vomerine 

teeth, lo-13 in each series, form somewhat irregular, backward-curving 

lines that are separated from each other and the parasphenoids, the 

latter usually in 2 patches. The tongue is broad and flat, nearly fills the 

floor of the mouth, and has the side margins free. The general ground 
color above is black or blue-black, with the belly light slate color and 

the throat and gular region very slightly paler and sometimes mottled. 

The distal third of the tail is dull brown in many adult specimens. 

Scattered over the sides of the body, and sometimes over the dorsal 

surface, except the tip of snout and tail, are many silvery-white flecks, 

variable in size and shape. In some individuals from the South, the light 

spots of the sides tend to run together and form incomplete bands; in 

others the spots may be nearly lacking. In the sexually mature males 

there is a well developed mental gland that appears as a rounded, slightly 

raised, light spot on the tip of the lower jaw, and the vent is lined with 

papillae. 
BREEDING. Little is known of the breeding habits of this species. The 
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eggs, accompanied in one instance by a female, were reported from 
Arkansas caves (Noble and Marshall, 1929). One lot containing 18, 
found August 17, was suspended from the vertical wall of a little poeket 

1 

L-
FIG. 67. Plcthodo11 glutinosus glutinosus (Green). (1) Adult female, actual length 

about 6'}fo" (16o mm.). Woodville, Canandaigua Lake, New York. (2) Adult female, 
ventral view; actual length 57;/s'' (149 mm.). Allegany State Park, New York. 

near the entrance, and the second, containing 10 well developed embryos, 
found Sept. 3, lay at the;: bottom of a little crevice about 200 feet from 

the entrance. The eggs were aggregated by a relatively thin, common 
envelope and were not stalked. The average egg has a diameter of 5·5 
mm. and is creamy-white in color. In addition to the vitelline membrane 
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there are 2 distinct envelopes which give a total diameter of 7.5 mm. An 
account of the discovery of a female with her eggs on Ice Mountain, 
Hampshire County, West Virginia, has recently been given by Fowler 
(1940, p. 133). On June 3, 1938, the female was discovered coiled about 
a group of about 15 eggs under a rotting stump on a wooded hillside. 
Nothing is known of the length of the period of incubation, the size at 
hatching, or the extent of the period the gills are retained. The well 
developed embryos resemble those of Plethodon cinereus in their posses
sion of a dorsal stripe and broad, leaf-like gills arising from a common 
base. The dissection of females indicates that, farther . north, the egg
laying season may be in the early spring months. Large ovarian eggs 
are found from October to December, and again, in some individuals, 

in May and June. Other females, taken as early as May and through 
the summer months, generally have very small eggs, indicating that 
the season's complement had been laid. Males taken in October have 
the vas deferens packed with sperm, suggesting an autumnal mating 

season, at least in the North. The Slimy salamander buries itself deeply 

at the approach of winter, and it is likely that the eggs will be found 
in the crevices of shale banks, or well below the surface of the ground, 
in situations which serve as hibernating retreats. 

RED-LEGGED SALAMANDER. Plethodon glutinosus shermani Stejneger. 

Fig. 68. Map 33. 

TYPE LOCALITY. Wayah Bald Mountain, North Carolina. 
RANGE. Nantahala Mountains in southwestern North Carolina. 
HABITAT. Wooded slopes and thickets of Rhododendron, hiding by 

day beneath old logs, planks,-and bark, more rarely beneath stones and 
rocks, especially where moss-covered and somewhat imbedded. Some
times associated with Plethodon g. glutinosus. 

SIZE. My largest specimen, a female, has a total length of 6Yia" (153 
mm.) and a tail length of 3'3-b" (80 mm.). Five females average 5% 11 

(r30.2 mm.) and vary from 4o/ia" to 51
%6

11 (II5 to 147 mm.). The 
males I have measured average considerably smaller. The proportions 
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of a typical female are as follows: total length 5Yi G" ( 128 mm.), tail 

2
1
YiG" (68 mm.); head length%" (15 mm.), width 1%2" (9.5 mm.). 

Male, total length 4%" (n5 mm.), tail 2*" (57 mm.); head length 
%" (15 mm.), width%" (9 mm.) . 

DESCRIPTION. This is a slender, black salamander with red in irregular 

blotches on the legs. Viewed from above, the head is broadly oval in 
outline, widest immediately back of the eyes, tapering quite abruptly 

to the short snout and more gently to the lateral extensions of the gular 

fold. The eyes moderate but strongly protuberant, the posterior angle 
with a short vertical groove. Gular fold well developed and extending 
on the side of the neck, where it is met by a sinuous line from the 
posterior angle of the eye; a short vertical groove from this to the 
angle of the jaw. The trunk is rounded on the sides and above, slightly 
flattened ventrally. A median dorsal groove extends from the back of 
the head to the base of the tail. The tail is long, in some individuals 

comprising 56 per cent of the total length, nearly circular in section 

and gently tapering from base to tip. Costal grooves 15 or 16, counting x 

each in axilla and groin, where there is always space for one whether 

or not it is developed; 1-2 intercostal spaces between toes of appressed 
limbs. Legs moderately stout, toes 5-4, those of the hind feet 1-s-2-3-4 
or 4-3, the innermost very short, all very slightly webbed at base; toes 

of the fore feet, l-4-2-3. Tongue fairly large, nearly .filling the floor of 
the mouth, the margins free, thin, and smooth. Vomerine teeth some

what variable, in the females 9-9 to 9-II or n-12; in the males usually 
fewer, 7-8 to 8-9. The series begin outside the outer edg_e of the inner 
nares, curve gently inward and backward, and are separated at the 
mid-line by a distance about equal to the width of a naris. Parasphenoid 
teeth in 2 narrowly separated dub-shaped patches and distant from 

the vomerine by about twice the diameter of an inner naris. 
COLOR. In the living, typically colored individual the ground color 

above is a lustrous blue-black, with the tail a little lighter, tending 
toward slate. Lower sides light gray. In some individuals the ground 
color may be bluish-brown. The legs above are mottled with bright 

254 

• 

FAMILY PLETHODONTIDAE 

red in irregular blotches and varying much in extent ; in some in
dividuals reduced to a few scattered flecks. Feet generally lighter, brown
ish or tan. The throat is light, but very .finely speckled with small black 
chromatophores, slightly darker on the sides. The belly and ventral 

FIG. 68. Plethodon gluti11osus shcrma11i Stejneger. (1) Adult, actual length about 
S~" (131 mm.). (2) Same, lateral view. (3) Same, dorsolateral view. Nantahala Gap, 
North Carolina. 

surface of the tail may be pale bluish-white or pale gray, sometimes 
blotched irregularly on the sides between the fore and hind legs. Some 
individuals may have the throat and feet flesh color, or the feet may 
be yellowish-gray. 

SEXUAL DIFFERENCES. Sexual differences are not well marked. The 
sexually mature male has the tip of the lower jaw slightly pointed, and 
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there is a well developed mental gland; the sides of the vent are raised, 

thickened, and crossed anteriorly by a number of narrow grooves. 

Posteriorly the sides of the vent are developed into a pair of flat, fleshy 

lobes which may have the hind margins free. The tip of the lower jaw 

in the female is evenly rounded and the sides of vent are not produced 
behind into fleshy lobes. 

BREEDING. Nothing is known of the breeding habits. A large female, 

taken in October 1926, has ovarian eggs 2 mm. in diameter, while those 

collected in April 1938 have a considerable number of very small eggs. 

SACRAMENTO MOUNTAINS SALAMANDER. Plethodon hardii Taylor. Fig. 

69. Map 31. 

TYPE LOCALITY. Sacramento Mountains, Cloudcroft, New Mexico. 

RANGE. Known only from the vicinity of the type locality, altitude 

about 9000', and from Aqua Chiquite, Otero County, New Mexico. 

HABITAT. The type was found under the bark of a rotten pine log 

in heavy pine forest. On July 17, 1942, Dr. and Mrs. A. H. Wright col

lected, near Cloudcroft, a fine series of juveniles and adults in and 

beneath old logs and bark and under the bark at the base of stumps. 

At this locality the specimens were mostly in shady, moist situations 

beneath pines and spruces. 
SIZE. The average length of IO adults of both sexes from · Aqua Chi

quite, New Mexico, is 3%2" (77 mm.), the extremes 2%" (67 mm.) 

and 31Yi6" (94 mm.). The proportions of an adult male are as follows: 

total length 31YiG" (94 mm.), tail 1%" (45 mm.); head length 1%2" 
(12 mm.), width %6" (8 mm.). The measurements of a female are: 

total length 3%" (80 mm.), tail I~G" (37 mm.); head length 1%2" 
(u mm.), width %2" (7 mm.). 

DESCRIPTION. This is a fairly slender species of moderate size. The 

head is large and strongly depressed. Back of the eyes the sides are 

nearly parallel or slightly converging to the lateral extensions of the 

prominent gular fold, in front tapering rather abruptly to the truncated 

snout. The eye is large and strongly protuberant, the horizontal diameter 
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~bout equal. the snout, the iris with bright coppery tinges. A sinuous 
impressed lme from the posterior angle of the eye to the lateral ex

tension of the gular fold; a short vertical groove from this line to the 

1 

F1G. 69. Plethodo11 hai·dii Taylor. (1) Adult female, actual length 3o/i6" (9r mm.) . 
(2) Same, dorsal view. (~) Same, ventral view. Cloudcroft, New Mexico (type locality) . 
[Anna A. and A. H. Wright, collectors, July 17, 1942.J 

angle of the jaw. Trunk slender, with 14-15 costal grooves and 3Y:i 
or more costal grooves between the toes of the appressed limbs. Tail 

slender, and comprising 42-53 per cent of the total length. Legs well 

developed. Toes 5-4, those of the hind feet 1-5-2-4-3 in order of length 
from the shortest, webbed at base, flattened and square-tipped; toes of 
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the fore feet 1-4-2-3, webbed at base, first rudimentary. Tongue elongate 
oval free at the sides and behind. Vomerine teeth in transverse series ' 
of 6-10 (the average about 8) which arise behind the middle of the 

inner nares and slant inward toward the mid-line, where they are sepa
rated by less than the width of a naris. Parasphenoid teeth in elongate 
patches, usually narrowly separated but occasionally contiguous an
teriorly, and separated from the vomerine by about twice the diameter 
of a naris. The sexes may be distinguished by the form of the vent, 

that of the male having the margins crossed by transverse grooves and 

provided internally with many slender papillae; the vent of the female 
is a simple slit. An adult male has a circular mental gland. 

coLoR. The ground color above is nearly black, mostly obscured by 
overlying pigment which varies in color from dull clay to grayish-tan 
and bronze. The head is usually more uniformly bronze, suffused with 
dusky, and the tail brighter than the trunk. The overlying pigment 
may be disposed in large blotches with irregular edges or form a nearly 
uniform, broad, dorsal stripe. The tail may be uniformly colored above 

or irregularly invaded by the dark gray of the sides. On some young 
individuals, the dorsal color is disposed in a fairly regular band, limited 

either side by a darker line. The upper sides are irregularly blotched 

and mottled between the conspicuous black costal grooves, the lower 
sides more sparsely spotted over a bluish-black background. The belly 
is slate, the throat very light but lightly mottled, the lower surface of 
the tail flesh to light brown. The legs are colored above like the back, 
below like the lower surface of the tail. The costal grooves are very con
spicuous in life, with extensions dorsally and ventrally nearly or qu.ite 
to the mid-line. The sides of the tail, on the basal part, are marked with 

impressed vertical grooves. 
BREEDING. Nothing is known of the breeding habits, eggs, or recently 

hatched young. 

258 

II 

FAMILY PLETHODONTIDAE 

COEUR D
1

ALENE SALAMANDER. Plethodon idahoensis Slater and Slipp. Fig. 
70. Map 31. 

TYPE LOCALITY. Coeur d 'Alene Lake, Kootenai County, Idaho. 
RANGE. Known only from the type locality. 

HABITAT. "All five of the specimens were taken at the foot of a high 
cut bank above the road which follows the edge of Coeur d'Alene 

. Fie. 70. Plethodo11 idahoen.<is Slacer and Slipp. ( 1) Adult, dorsal view; about natural 
size. (2) Same, laccral view. Coeur d 'Alene Lake, Idaho. [Photographs by courtesy of 
J. R. Slater.] 

Lake, the two adults from a rock and dirt talus and the three juveniles 
from the gravel floor at the ent~e of a very wet mine .6 of a mile 
distant ... . The forest in this vicinity has a humid aspect, containing 
much douglas fir and dwarf maple, while a few miles westward the 
yeJlow pine and open p1ains of the arid transition predominate" (Slater 
and Slipp, 1940, p. 43). 

SIZE. This is a species of moderate size, the 2 adults having measure
ments as foJlows: Type, male (U.S.N.Mus. No. uo504), total length 4" 
( 101 .5 mm.), tail 1

2% 211 

( 46 mm.); head length 1% 211 
( 12 mm.), width 

XG" (8 mm.). Adult female, No. 2711 in the collection of the College of 
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Puget Sound, total length 3%611 (78 mm.), tail 11%2" (34 mm.) ; head 

length %" (10 mm.), width %2" (6.4 mm.). The smallest specimen se-

cured had a total length of 1
1%2" (34 mm.). 

DESCRIPTION. The head is broad and depressed, the sides back of the 

eyes slightly converging to the lateral extensions of the gular fold, in 
front more abruptly to the squarely truncated snout, which is slightly 

swollen in the region of the nasolabial grooves. Eyes large and very 

strongly protuberant, the horizontal diameter once in the snout; .iris 

brown, tinged with gold or brassy. Eye limited behind by a vertical 

fold ; an impressed line from the posterior angle of the eye to the lateral 

extension of the gular fold, and a vertical groove from this line to the 

angle of the jaw. Trunk moderately stout, rounded on the sides ~nd 
above, with an impressed median line. Costa! grooves 13, or 14 countmg 

2 
that run together in the groin, and about 3 intercostal folds between 

the toes of the appressed limbs. Tail subquadrate in section at base, 

long, slender, tapering, and slightly compressed distally. Legs stout. 

Toes 
5
_4, those of the hind feet 1-5-2-(4-3) in order of length from 

the shortest, first rudimentary, all slightly webbed at base. Toes of the 

fore feet 1- 4-2-3, the 1st short, others slightly webbed at base. Ton~ue 
elongate oval, free at the sides and behind, thin at margins. ~omerme 
teeth in short series of 9-10 that arise behind the inner margm of ~e 
inner naris and slant obliquely backward and inward toward the m1d

line, where they are separated by about the diameter of a naris. Para

sphenoid teeth in 2 long slender patches, narrow!~ separated. from one 
another and from the vomerine by about three times the -diameter of 

a nans. · d I 
COLOR. The ground color above is black. There is a broad, ~td orsa , 

yellow band that arises on the snout and continues to the Up o~ the 

tail. The yellow band narrows to a blunt point on the sno~t, widens 

to include the upper eyelids, and narrows at the neck. It 1s strongl: 

suffused with brownish on the head, becomes bright ye~low on t~e tatl 
base and is again suffused with brownish toward the tip. The sides of 
the dorsal band are slightly irregular. The sides and venter are black, 
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with lighter areas on the throat, sides of the head, and tips of the toes, 

and a general scattering of small gray flecks. 

BREEDING. Nothing is known of the breeding habits, and the eggs and 
recently hatched young are unknown. 

RED-CHEEKED SALAMANDER. RED-NECKED SALAMANDER. Plethodon jordani 

Blatchley. Figs. 49f, 71. Map 30. 

TYPE LOCALITY. Mt. Collins and Indian Pass, Sevier County, Tennessee. 

RANGE. The Great Smoky Mountains in western North Carolina and 
eastern Tennessee. 

HABITAT. This species is abundant in and beneath old rotten, moss

covered logs and bark and, more rarely, beneath stones and slabs of 

rock, on the heavily forested slopes of the Smoky Mountains. On April 

18, 1938, we collected at the type locality, Indian Pass, Sevier County, 

Tennessee, with Mr. Willis King, and found this species to be extremely 

abundant. We have also taken this species in numbers along the heavily 

shaded banks of Mill Creek on the slopes of Mt. Le Conte between 

2500-5500'. 
SIZE. A series of 10 adults of both sexes from Indian Gap, Tennessee, 

average 4~a" (112.5 mm.). The largest specimen taken, a female, has 

a total length of 5o/ia" (135 mm.), tail 2%a" (65 mm.); head length 
2%2" (18 mm.), width%" (10 mm.). The proportions of a male are 

as follows: total length 41Yi61' (119 mm.) , tail 2%" (6o.5 mm.); head 

length o/ia" (14 mm.), width %" (9 mm.). 
DESCRIPTION. A distinctively marked and easily recognized salamander, 

apparently limited to the Great Smoky Mountains. The head is widest 

immediately back of the eyes, where it appears slightly swollen. Behind 

this point the· sides converge very slightly to the lateral extensions of 

the gular fold; in front of the eyes, the sides taper abruptly to the rather 

pointed snout. Eyes large and protuberant, posterior angle limited by a 

short vertical fold. Gular fold well developed; a deep sinuous groove 

from the posterior angle of the eye to the lateral extension of the 
gular fold ; a short vertical groove from this to the angle of the jaw. 
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Trunk moderately stout, well rounded on the sides and above, slightly 

flattened beneath. Tail long, averaging about 50 per cent of the total 

length, nearly circular in cross section at base, evenly tapering to the 

slender tip. Costa! grooves 15-16, counting I in the axilla, which is 

usually poorly developed, and l in the groin, where frequently 2 run 

together; 2-3 intercostal spaces between toes of appressed limbs. Limbs 

stout, larger than in most species of Plethodon. Toes 5-4, those of the 

hind feet l-5-2-4-3 in order of length from the shortest, the innermost 

rudimentary; toes of fore feet 1-2-4-3 or 1-4-2-3, not webbed at base. 

Tongue fairly large, the margins thin and smooth. Vomerine teeth 7-10, 
the series arising behind or just outside the outer edge of the narcs, 

curving gently inward and backward toward the mid-line, where they 

are separated by about twice the diameter of an inner naris. Parasphenoid 

teeth in a large patch narrower in front than behind, where it is broadly 

rounded, and with a narrow, elongate area free from teeth through 

the center. 

COLOR. The general color above in life is a deep blue-black, with the 

legs and feet a little lighter, grayish-brown. The head in some individuals 

is a deep brown. Cheeks dull pink to bright red, the area limited behind 

by the lateral extensions of the gular fold, above by the impressed line 

running from the eye to the gular fold, in front by the eye, and below, 

anteriorly, by the lower margin of the upper jaw; posteriorly extend

ing varying distances on the throat. The extreme lower sides and belly 

are dull bluish-gray; the throat, fading anteriorly to dull flesh color. 

Rarely the red may be lacking on the cheeks or greatly decreased in 

extent. In a few individuals, of the several hundred I have collected, 

the red completely encircled the throat behind the angle of the jaw. 

Other individuals have the red areas invaded by varying amounts of 

black pigment. The lower surfaces of the feet and legs are colored gen

erally like the belly. Tail beneath, usually darker than belly, but lighter 

than dorsal surface. A single adult animal from Indian Gap, Tennessee, 
taken April 18, 1938, has the red encroaching broadly on each side of 

the throat, a few spots on the fore legs, and a series of dull red, paired 
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1 

FIG. 71. l'lethodo~1 jorda11i Blatchley. ( r) Adult, actual length about 4?fo" (no mm.). 
(2) Same, lateral view. (3) Same, dorsolateral view. Mount Le Conte, Tennessee. 

spots on the dorsum of the trunk. My smallest specimen, 29 mm. long 

(tip of tail lost), is colored like the adults. Bailey ( 1937, p. 6) mentions 

two small specimens ("snout to vent, 22.3 and 24.0 mm.") having faint 

dorsal areas suggestive of juvenile dorsal spots. The sexes may be dis

tinguished in adults by the presence, in the males, of a well developed 

263 



HANDBOOK OF SALAMANDERS 

mental gland, circular in outline, and by the slightly more pointtd 

lower jaw. 
BREEDING. Nothing has been published on the breeding habits of this 

species. Female taken at Indian Pass, Tennessee, in April 1938, had 

ovarian eggs about 1 mm. in diameter, and the males had large testes. 

The eggs and early stages have not been described. 

METCALF1S SALAMANDER. Plethodon metcalfi Brimley. Fig. 72. Map 35· 

TYPE LOCALITY. Sunburst, Haywood County, and Grandfather Moun

tain, North Carolina. 
RANGE. Ranges of the southern Blue Ridge Mountains (except the 

Great Smokies and Nantahalas) from southwestern Virginia through 

western North Carolina, northern South Carolina, to northern Georgia; 

Roan Mountain, Tennessee, and possibly northeastern Alabama. 

HABITAT. Common on wooded slopes, where they hide by day beneath 

old logs, bark, stones, and slabs ,of rock. On Big Pisgah, Big Bald, and 

Frying Pan Mountains, in western North Carolina, at localities where 

they were most abundant, the forests were mainly of oak and chestnut, 

with an undergrowth of Cornus and Rhododendron. Few specimens 

from above limits of large tree growth. 
SIZE. Measurements given by Bailey ( 1937, p. 6) indicate that popula

tions from high elevations, 4<>00-58oo', average considerably smaller 

than those from elevations of 2300-3600'. Fifteen males from Blackrock, 

North Carolina, averaged in total length 3%" (~.7 mm.); 16 females, 

4%a" (106.4 mm.). Eleven males from Swannanoa, North Carolina, 

averaged 5%" ( 146.7 mm.) ; 12 females, 5%" ( 142.8 mm.). The propor

tions of a male from the east side of Grandfather Mountain, North 

Carolina, are as follows: total length 5%G" (132 mm.), tail 2%" (73 

mm.); head length 1%2" (15 mm.), width %" (9 mm.). A female of 

the same total length from Mt. Pisgah, North Carolina, has a tail length 

of 2%" (67 mm.); head length %" (16 mm.), width %" (9 mm.) . 
DESCRIPTION. This species is related to P. jordani, from which it differs 

in the absence of red cheek patches and in generally lighter color, to 

264 

• 

FAMILY PLETHODOHTIDAE 

P. shermani, from which it differs in the absence of red legs, and to 

P. glutinosus. The ground color is lighter than that of P. glutinosus, but 

occasionally specimens of P. metcalfi have scattered light spots quite 

suggestive of those so characteristic of the Slimy salamander. The head 

is rather broad and somewhat depressed, widest immediately back of 

the eyes, the sides gently converging behind; the snout short, bluntly 

1 

L 

F1G. 72. Pletliodon mctcalfi Brimley. (1) Adult female, actual length 41'1G" {r22 mm.) . 
Frying Pan Gap near MotllitPisgah, North Carolina. (2) Adult male, actual length 
41,16" (103 mm.) . Grandfather Mountain, North Carolina. 

pointed, and somewhat swollen in the region of the nasolabial grooves. 
Eyes large and protuberant, posterior angle limited by a vertical flap 

under which both eyelids fit. Gular fold well developed, the neck notice

ably smaller than the head. A deep, slightly sinuous groove from the 

posterior angle of the eye to lateral extensions of the gular fold; a short 

curved, vertical groove from this to the angle of the jaw. Trunk well 

rounded on the sides and above, with a slight median impressed line, 

below flattened. Tail long, normally in adults longer than head and 
trunk, nearly circular in cross section at base, evenly tapering to the 
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slender tip. Costal grooves 15-16, counting 1 each in axilla and groin, 

the usual number 16. About 2 intcrcostal spaces between the toes of 

appressed limbs in adults. Limbs stout ; toes 5-4, slightly webbed at 

base, those of the hind feet 1-5-2-4-3 or 3-4 in order of length from the 

shortest; fore feet, 1-2-4- 3. Tongue moderate, does not completely fill 

the floor of the mouth. Vomerine teeth ~' the series originating at the 
outer edge of the inner nares, curving inward and backward toward 

the mid-line, where they are separated by a little more than the diameter 

of a naris. Parasphenoid teeth in some forming 2 narrowly separated 

club-shaped patches; in other individuals the patches are united in 
front and narrowly separated behind. 

COLOR. In life the general ground color varies from bluish-brown to 

purplish-gray above and is lighter than that of P. jordani, P. g. shermani, 
or P. g. glutinosus. The upper surface of the legs is lighter, dull grayish

white, and often there is a slightly lighter brownish area on the head 

between the eyes. The upper sides are colored like the back, the lower 

sides lighter, often bluish-white anteriorly and dull dirty white toward 

the hind legs. The belly is duH bluish or grayish. In some specimens 

there are tinges of lavender and flesh on the legs, the sides of the throat 

and just back of the gular fold. The throat is light, grayish-white with 

fleshy tinges around the margin of the lower jaw. The sexes may be 
distinguished by the presence, in the adult male, of a prominent mental 

gland and by the slightly more pointed lower jaw. 

BREEDING. Nothing is known of the breeding habits of this species. 

The ovarian eggs are small in October and only slightly larger in April, 

so it is likely that egg-laying may take place in late summer. 

CHEAT MOUNTAIN SALAMANDER. Plethodon nettingi Green. Fig. 73-

Map 30. 

TYPE LOCALITY. Barton Knob, Randolph County, W est Virginia. 

RANGE. Known only from the vicinity of Cheat Bridge and Barton 

Knob, Randolph County, West Virginia. 
HABITAT. Mainly confined to cool, shady ravines, where it is often to 
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be found hiding in moist, decaying Jogs and beneath rocks. In these 
situations it is often associated with Plethodon cinereus, P. wehrlei and 
Desmognathus o. ochrophceus (Green, 1938). 

SIZE. This is one of the smal1er species of Plethodon, the adults averag-

F1G. 73· Plethodo~ 11etti11gi Green. (1) Adult female, actual length 3%" (79 mm.) . 
(2) Same, ventral view. Upper Cheat Bridge, Randolph County, West Virginia. 

ing about 3" (76 mm.) in total length. A mature female from Cheat 

Bridge, West Virginia, is proportioned as follows: total length 31%2" 

(go mm.), tail 1
1 Yiu" (43 mm.); head length ~6" (10.5 mm.), width 

%" (6 mm.). 

DESCRIPTION. A sma11 Plethodon with a very dark ground color and, in 

life, with many smaJI brassy Reeks scattered over the dorsal surfaces. 
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The head is somewhat depressed, widest immediately back of the eyes, 
tapering behind very slightly to the lateral extensions of the gular 

fold, and more abruptly to the bluntly pointed snout. The eyes are small 
but protuberant, the iris tinged with gold. Gular fold well developed 

and without pigment in the crease. A deep groove from the posterior 

angle of the eye to the lateral extension of the gular fold; a short vertical 

groove from this to the angle of the mouth. Trunk slender, rounded 
above and on the sides, and with a distinct median dorsal impressed line; 
costal grooves 17-19, counting 1 each in the axilla and groin, the usual 
number 18; 5Y:i-6 intercostal spaces between the toes of the appressed 
limbs. Tail circular in cross section near base, evenly tapering to the 

slender and sometimes slightly compressed tip. Legs of moderate size, 
the hind a little larger in proportion to the fore than is usual in Pletho

don; toes 5-4, those of the hind feet 1-5-2-4-3 in order of length from 
the shortest; fore feet 1-4-2-3, the 2nd and 4th about equal, all slightly 
webbed at base. The tongue fills the floor of the mouth, its margins thin 
and smooth. Vomerine teeth few and rather widely separated, usually 

5-1 in each series, which arise behind the middle of the inner nares and 
extend inward and sharply backward, and are separated mesally by 

about the diameter of an inner naris. Parasphenoid teeth few and rather 
large, in 2 elongate club-shaped patches narrowly separated. 

coLoR. The general ground color is deep brown, almost black, the 

head sometimes slightly lighter. Scattered over the · dorsal surface of 

the head, trunk, and tail are many fine pale-brassy flecks which are 
more highly concentrated on the head and fade out on the distal third 
of the tail. The brassy flecks are continued sparsely on the sides of the 
head and on the upper sides of the trunk to the level of the upper 
surface of the legs, but are mainly limited to the dorsal surface of the 
tail. Legs and toes are a little lighter, with a few scattered flecks. The 
belly and the ventral surface of the tail, dark slate; the throat definitely 

lighter, grayish. Under low magnification the belly, and particularly the 

throat, are seen to have many small pigment-free spots. 
BREEDING. A cluster of 8 eggs was collected with 2 adults in a decayed 
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hemlock log near Cheat Bridge on July 15, 1936, and reported by Green 

(1938, P· 297). Nine eggs with the attendant female were forwarded 
to me by Mr. M. Graham Netting from Upper. Cheat Bridge, where 

they were found June 3, 1940. The eggs were held closely together by 
the .a~hesiveness of the outer envelopes and formed a compact mass. 
Ind1v~dual eggs are about 4 mm. in diameter and are pale yellow, with
out pigment. 

OUAC~ITA SALAMANDER. Plethodon ouachitae Dunn and Heinze. Fig. 

74· Map 34· 

TYPE LOCALITY. Rich Mountain, Ouachita National Forest, Polk 
County, Arkansas. 

RANGE. Known from Rich Mountain, east of Page, Le Flore County, 
Oklahoma, and the Ouachita National Forest on Rich Mountain in 

Polk County, Arkansas. Doubtfully recorded by Burt (1935, p. 321) 
from 6 mi. northwest of the settlement of Rich Mountain. 

HABITAT. The locality where most of the specimens have been secured 
is a moist, shaded ravine having a northern exposure. Rocks of boulder 

~ype are partially imbedded in the soil or piled one upon another, leav
mg deep crevices into which the salamanders may retreat. 

SIZE. The series of specimens used by Dunn and Heinze ( 1933, p. 
122) in their description of the species included males varying in length 
from 2 1%0" (71 mm.) to_..4%" (111 mm.) and females from 3%0" (91 
mm.) to 41~2" (no mm.). My largest specimen, a female, has the 

following proportions: total length 4 % '' ( 121 mm.), tail 2 17b" ( 61 
mm.); head length%" (15 mm.), width%" (9 mm.). 

DESCRIPTION. This species is closely allied to the group which includes 
Plethodon glutinosus, P. yonahlossee, and P. welirlci. It is a slender 
species of moderate size. The somewhat depressed head has the sides 

back of the eyes nearly parallel or very slightly converging; in front 

the sides taper abruptly to the pointed snout. Eyes large and prominent, 

the lids limited behind by a short vertical fold of skin. From the posterior 
angle of the eye a sinuous line to the lateral extension of the gular fold; 
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a short vertical groove from this line to the angle of the jaw. The sides 
and dorsum of the trunk are rounded, but there is little evidence of a 
median dorsal impressed line; the belly is slightly flattened. The tail 

~ welleri 
- ouachitae 

MAP 34.- Distribution of Plethodo11 welleri and P. ouachitae. 
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is nearly circular in cross section, slightly flattened, and strongly glandu

lar at the base above. Costal grooves 15-17, the usual count being 16 
when 1 each is counted in the axilla and groin. Usually 1-3 intercostal 
spaces between toes of appressed limbs. Legs moderate, toes short, thick, 

bluntly tipped, 5-4, those of the hind feet i-2-5-3-4 in order of length 

FIG. 74. Plethodo11 ouachir/ounn and Heinze. (r) Adult female, actual length 
41%n" (120 mm.). (2) Same, dorsal view. Rich Mountain, Arkansas. Topotype. 

from the shortest, the innermost rudimentary; toes of the fore feet 
r-2-4-3. Tongue moderate, the sides thin, free, and smooth. Vomerine 
teeth 7-9 to 9-13 in each series, which arise just outside the outer margin 
of the inner naris and curve inward and backward and are separated 
at the mid-line by about the diameter of an inner naris and from the 
parasphenoid by a little more. Parasphenoid teeth usually in a broad 

patch only slightly notched anteriorly; in some the anterior halves sepa

rated by a narrow groove. 
COLOR. The color, in life, of the head and trunk above is chestnut-
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brown overlying a generally darker ground color. In this dorsal area 
the numerous small and crowded light spots are bright brassy or golden. 
On the dorsal surface of the tail, where the ground color is generally 
darker, the light spots are silvery-white and are fewer and larger, the 
distal third usually nearly free. The upper sides are chestnut varied with 
black, the sides of the tail dull brown and with few light markings. 
On the lower half of the sides, between the fore and hind legs, there 

is a broad white band with an irregular upper edge. This light band 
is continued on the sides of the head, wfrere it is more or less broken. 
The throat is light pink, nearly white, b~t mottled to a greater or less 
extent by aggregations of small dark pigment flecks. The lower surface 
of the fore limbs is usually mottled, that of the hind legs and tail black. 
The legs are spotted above with white on a brown or black ground. 

Preserved specimens lose this striking color pattern and the general 
impression is that of a blackish salamander having a light throat and a 
few light spots along the lower sides, quite resembling some preserved 
specimens of Plethodon g. glutinosus. Some preserved specimens have 

the distal half of the tail a dull .brown. 
BREEDING. Nothing has been p~blis~e_.4. on the breeding habits of this 

species, but a female sent me by Mr. Albert A. Heinze, taken May 1, 

1933, at Rich Mountain, Polk County, Arkansas, has the ovarian eggs 
averaging about 3 mm. in diameter and apparently ready to be de

posited. 

RAVINE SALAMANDER. Plethodon richmondi Netting and 

Fig. 75. Map 30. 
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SIZE. Net~ing and Mittleman (ibid.) give the maximum length as 
r30 mm., with the average of a series, selected at random, as ro5 mm. A 
female sent to me by Mr. Neil D. Richmond has body proportions as 

------ "' ~ I 

4~!~-(~;~ ~th°/'(")rt~hmo11di N etrin! and ~ittleman. (1 ) Adult female, aaua/ length 
presqvro sptt:c~./ ame, ventral View. Bristo~ West Virginia. {Photographs from a 

: to~/ length 4%// {120 mm.), tail 2!8// /6o ) . i dJ, 
width U,, ( 6 mm.). < ' mm. ,, ilea ength 

Pl~thodon with th 
. . e general appearance of 

a h1.oher l a o• costa oroove Ii o · count and 
c ose/y related to P. . 

ThtJ . .Qner eus 
lead is long ai1d 1 d 

111 front ta . sen er, 
tliohrl penng to tlie bluntly 

o· Y convergin E 
I developed Ii h . g. yes with the 

' g t m color and · h Wit ~ 

273 



HANDBOOK OF SALAMANDERS 

out pigment in the crease. A sinuous groove from the posterior angle 

of the eye to the lateral extensions of the gular fold, a short curved groove 

from this to the angle of the jaw. Trunk slender and rounded, costal 

grooves 20-21, rarely to 23, counting 1 each in axilla and groin ; 5)-IO 

costal folds between appressed limbs; tail circular in section, at base 

sometimes slightly flattened above, tip slender. Legs small, slender; toes 

5-4, considerably webbed at base, those of the hind feet 1-5-2-4-3 in 
order of length from the shortest; fore feet 1-4-2-3, innermost rudi

mentary and entirely within the web. Tongue circular, moderate, the 

edges narrowly depressed. Vomerine teeth in 2 short series, 5-6 teeth 

in each, separated by about the width of an internal naris and extending 

at least to outer edge of naris ; parasphenoid teeth in 2 narrowly sepa

rated, club-shaped patches. 

COLOR. The ground color above is deep seal-brown in an indistinct 

band which arises on the snout, widens to the full width of the head 

back of the eyes, continues along the trunk and on the tail nearly to 

the tip. Minute silvery-white and bronze specks are scattered over the 

entire dorsal surface. The ground color of the sides of the trunk and 

tail immediately below dorsal band, dark brown to bluish-black. Lower 

sides with many small, irregular, light blotches. Sides of head with 

many dull white blotches, more abundant back of the eyes, these spots 

continuous with those of the throat, where they are larger and more 

numerous, giving a mottled effect. Belly dark with small, scattered, 

bluish-white spots. The legs above are lighter brown than the dorsal 

band, below with a few light flecks . 

Preserved specimens become uniformly purplish-brown above on the 

trunk and bluish-brown on the tail, the light dorsal markings fade 

and finally disappear, the light spots of the lower sides and venter re

main. 
BREEDING. Nothing has been published on the breeding habits of this 

species and the larvae are unknown. A large female in the Cornell Uni

versity collection from Buckhannon, West Virginia, had 7 ovarian eggs, 
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each 3 mm. in diameter, but unfortunately the exact date of collection 
is lacking. 

YAM DYKE'S SALAMANDER. WASHINGTON SALAMANDER. Plethodon vandykei 
Van Denburgh. Fig. 76. Map 3r. 

TYPE LOCALITY. Paradise Valley, Mt. Rainier Park, Washington. 

RANGE. Western Washington; Coast, Olympic, and Cascade Moun-
tains. 

HABITAT. On June 21, 1936, we collected along the Calawah River, 
Washington, where small springs flowed from beneath overhanging 

banks covered by a tangle of vegetation. Here, among the small stones 

and gravel washed clean by the waters of the springs, we collected this 

salamander in company with Plethodon vehiculum, Ascaphus truei, and 

Bufo boreas. Slater ( 1933, p. 44) collected some specimens near Morton, 

Lewis County, Washington, from beneath moist slabs of bark at the 

base of a dead, giant Douglas fir, far from any stream. Other specimens 

collected by Slater were found under moist stones and moss near run
ning water. 

SIZE. The type specimen from Paradise Valley, Mt. Rainier Park, 
Washington, had a total length of 116 mm. and a tail length, measured 

from front of anus, of 56 mm. The proportions of an adult female from 

Forks,· Washington, are as f611(;'ws: total length 32%2" (96 mm.), tail 

(tip damaged) d 's" (35 mm.); head length o/ia" (14 mm.), width %" 

(9 mm.) . A male has the following measurements: total length 3%" 
(85 mm.), tail 1'Via" (36 mm.); head length ~,, (12.5 mm.), width 
o/i6" (7.5 mm.). 

DESCRIPTION. This is one of the rarer species of Plethodon and is quite 

distinct in structural features from other members of the genus. Viewed 
from above, the head has the sides back of the eyes nearly parallel, the 

snout short and rapidly tapering. Parotoid glands rather prominently 

developed, in raised masses extending from the eyes along the dorso

lateral angles of the head to the lateral extensions of the gular fold. The 
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eyes are large and prominent, pupil horizontal, iris gilt and black. An 
impressed line extending from the posterior angle of the eye cur\'es 
sharply down to the gular fold; a short curved line from this to the 
angle of the jaw and thence a short distance on either side of the throat. 

FIG. 76. P/et/1odo11 va11dykei Van Denburgh. (I) Adult male, actual length 31)fo'' 
(84 mm.). (2) Same, ventral view. Forks, Washington. 

The trunk in cross section is wider below than above and with the sides 
slightly rounded to the somewhat flattened dorsum. There is a slight, 
impressed, median dorsal line extending from the back of the head to 
the base of the tail. The tail is roughly oval in section at the base, com
pressed and rather abruptly tapering to the tip. Costa! grooves 13-14, 
the u,sual number 14 when I each is counted in axilla and groin; i-3 
intercostal spaces between toes of appressed limbs. Legs rather short 
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and stout, the hind proportionally larger than in most species of Pletho
don. Toes 5-4, those of the hind feet l-5-2-4-3 in order of length from 
the shortest, strongly webbed at base; toes of fore feet 1-4-2-3, the in
nermost rudimentary and entirely within the web. Tongue moderate, 
bluntly pointed at tip, widest behind, the sides free, thin, and smooth. 
Vomerine teeth 10-10 in an adult female, the series arising behind the 

center of the inner nares and curving inward and sharply backward 

toward the middle line, where they arc separated by about the width of 
an inner naris. In an adult male, the vomerine teeth 10-u, forming 
rather irregular series extending nearly to the mid-line and only nar
rowly separated from the parasphenoids. The parasphenoid teeth in 2 

narrowly separated club-shaped patches in the female, less evidently 
separated in the male. 

COLOR. This species is marked above by a broad median stripe which 
extends from the head to the tip of the tail. On the head and trunk the 
band is brownish-yellow, on the tail decidedly lighter and more yel

lowish. The sides below the dorsal band are a slightly darker brown, 

the color involving the sides of the head, the sides of the trunk to the 
level of a line passing through the legs, the dorsal surface of the legs, 
and the upper sides of the tail. Below the dark sides, the light color of 
the venter is visible up to -t-he"mid-line of the legs. The venter in some 
individuals is a very light flesh color, in others lightly mottled with pale 

brown. Throat and distal half of the tail beneath yellow. In younger 

specimens the dorsal stripe is sometimes brownish-yellow on the head, 
yellow tinged with greenish on the trunk, and bright orange-yellow on 
the tail. In these the sides of the trunk are Mummy Brown (Ridgway) 
Recked with white below, the sides of the head mottled with brown 
blotches and white flecks. Legs above brown, mottled with yellowish
white. The throat is light, yellowish, and with a few scattered blotches 
around the margins. The belly is brownish, lighter than the sides, and 

Recked with white. 

BREEDING. Noble (1925, p. 6) remarks: "Mr. Phillips Putnam has sent 
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me a cluster of eggs of this species which he found fastened together in 

a grape-like mass and attached to the stone by a string of elastic material. 

The stone was in a damp situation and covered by moss." 

WESTERN RED-BACKED SALAMANDER. Plethodon vehiculum (Cooper) . Fig. 

77. Map 32. 

TYPE LOCALITY. Astoria, Oregon. 

~ANGE. Western Oregon, Washington, and British Columbia includ

ing Vancouver Island. 

HABITAT. Found beneath logs, bark, stones, and moss, in cool, damp, 

and shaded ravines. Common in the Douglas-fir forests near Portland, 

Oregon. In the Green River Gorge near Seattle, Washington, we col· 

lected many specimens from beneath stones and logs on the steep sides 

of the ravine and among the loose stones at the foot of the cliff border

ing the river. 

sIZE. The largest specimen, a female, measured by Dunn ( 1926, p. 

155) had a total length of 105 mm. and a tail length of 43 mm. In a 

large series from Washington and Oregon the largest specimens meas

ured were females. Measurements of a female from Skokomish River 

near Shelton, Oregon, are as follows: total length 4)h" ( 105 mm.); 

tail i3~2" (50 mm.); head length 1%:/' (12 mm.), width o/ia" (8 

mm.). An adult male from near Forks, Washington, measures as fol

lows: total length 3%11 (92 mm.), tail 1%" (45 mm.); head length 
1%2" (10 mm.), width %2" (7 mm.) . My smallest specimen is 32 mm. 

in total length, of which the tail comprises only 10.5 mm. 

DESCRIPTION. This species resembles the eastern Plethodon cinemu, 
but is a more active species, attains a somewhat larger size, and has a 

stouter body and stronger limbs. The head has the sides nearly parallel 

back of the eyes, in front converging to the bluntly pointed snout. Eyes 

moderate but strongly protuberant; posterior corner of eye with a verti

cal flap under which both eyelids slip. A prominent gular fold; a deep 

sinuous groove from the posterior corner of eye to the lateral extensions 

of gular fold; a short deep groove from this to angle of jaw. Trunk 
278 

FAMILY PLETHODONTIDAE 

m~derately stout, well rounded, often slightly depressed above and 

w1~ a slight medi~n dorsal groove. Tail thick, fleshy, subquadrate in 
section near base, slightly tapering % of its length, then quite abruptly 

1 

J 
F!G. 77· Plcthodon vehic11/11m (Cooper). (r) Adult female, dark phase· actual length 

4W (ro5 mm.) . . (2) Adult male, light phase; actual length 31~G" (97 m~.). (3) Adult 
female, ventral view; actual length 4~811 (103 mm.). Portland, Oregon. 

to the pointed tip. Usually 15 costal grooves, counting I each in axilla 

and groin, rarely 16, or 15 on one side and 16 on the other; 5-6 inter
costal spaces between toes of the appressed limbs. 'Legs fairly stout. 

toes 5-4, those of the hind feet 1-5-2-3-4 in order of length from th~ 
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shortest, slightly webbed at base; toes of the fore feet, 1-4-2-3, the inner
most rudimentary. Basal joints of legs above colored like the dorsal 
band. Lower legs and feet above usually colored like the side of trunk. 

Tongue fairly large and filling the floor of the mouth. Vomerine teeth 
5-J, usually 6, the short series beginning behind inner edge of nares 
and curving inward and backward, separated by about the width of 

an inner naris and from the parasphenoid by a little more. Parasphenoids 

in 2 large, incompletely separated, club-shaped patches. 
COLOR. The majority of specimens have a dorsal band which varies in 

color from dull, dirty white to light yellowish-red, dusky red, orange
red, bright red to deep brownish-red suffused with dusky. In some the 
band may be strongly flecked with black, in others almost obliterated, 
leaving only a very narrow lighter line on each side to indicate its limits. 
Young individuals may have the dorsal band a bright, clear orange-red 

without darker markings, or be uniformly dull pinkish-gray. The band 

may originate on the shoulders and continue to the tip of the tail, or 
the whole dorsal surface of the head may be involved. Upper sides 
darkest next to the band, fading gradually into the brownish sides, 

which are mottled with white. Venter, in life, definitely flecked with 
small white spots on a bluish ground color, throat lighter, dusky yel

lowish. The superficial white flecks on the sides and venter give a 
characteristic pepper-and-salt effect and apparently overlie the black 

chromatophores. The interspaces between them are sometimes quite 

yellow, particularly on the throat, sides of the vent, and lower surface 
of the basal third of the tail. In preserved specimens the red normally 
fades so that the dorsal band is usually tan or dull yellow and the sides 
brownish or bluish, with dull yellow interspaces. The superficial white 
ffeckings disappear entirely on the sides and venter, the latter becoming 

grayish mottled with yellow. 
SEXUAL DIFFERENCES. The sexes of adults may be distinguished by the 

shape of the lower jaw, which in the female is broadly rounded in front 
and in the male slightly pointed; or by the vent, which in the female 
has the sides thrown into narrow oblique folds, while in the male the 
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sides are bord.ered by a depressed flange-like ridge broken by a few 
narrow cross Imes and produced behind into free flaps. 

BREEDING. :ittle is known of the breeding habits. Slevin ( 1928, p. 
55

) 
recor~s that a female collected near the Hoh River, Jefferson County, 
Washmgton, on September 20, 1919, contained eggs about two and one

half millimeters in diameter." In large females which we collected June 

2~, 1936, near Shelton, Washington, there were a few eggs 2 mm. in 
diameter and many small ones. Specimens taken in February at Port
land, Oregon, had only small ovarian eggs. The larvae have not been 
described. 

WEHRLE
1

S SALAMANDER. Plethodon wehrlei Fowler and Dunn. Fig. 78. 
Map.35. 

TYPE LOCALITY. Two Lick Hills, Indiana County, Pennsylvania. 

RANGE. Southwestern New York, western Pennsylvania West Vir-. . ' gm1a, and southeastern Ohio. 

HABITAT. This species is commonly found on wooded hilJsides where 
it hides by day beneath stones or rocks; less frequently under 0 / within 

old rotting logs. The majority of the specimens I have collected have 
been under Rat stones in old second-growth, mixed deciduous and 
evergreen woods. Netting ( 1932, p. 6) found the species in West Vir
ginia, in cave entrances, in deep rock crevices, and near "ice caves." In 

New York State the speci¢ is more commonly associated with Ple
thodon cinereus than with P. gltetinosus, the latter apparently requiring 
more moisture. 

SIZE. Large females reach a length of 6" (152 mm.). My largest male, 
from Allegany State Park, New York, has a total length of 5%;" (135 
mm.), tail 2%" (70 mm.); head length %" ( 15 mm.), width %" (9 
mm.). The proportions of an adult female from Port Allegany, Penn
sylvania, are as follows: total length 41o/i6" (122 mm.), tail 2%6 " (65 

mm.); head length o/i6" ( 13.5 mm.), width o/Ja" (7.5 mm.). 

DESCRIPTION. This is a slender species related to and somewhat resem
bling the Slimy salamander, P. glutinosus. Differs from P. glutinosus 
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in its more slender form, in having the light spots usually restricted to 

the sides, and in having a higher costal-groove count. 

The head is broadly oval in outline, widest just back of the eyes, taper

ing slightly posteriorly, and abruptly to the bluntly pointed and de-

~ wehrlei 
~ metcalfi 

MAP 35.-Distribu1ion of Plethodon we/1rlei and P. metcalfi. 

pressed snout The eyes are prominent, with the pupil black and the 

iris deep brown. Eyelids limited behind by a short vertical groove. Gular 

fold prominent and extending well on the sides of the neck. A deep 

sinuous groove from the eye to the lateral extensions of the gular fold, 
and a shor~ vertical groove from this line to the angle of the jaw. Trunk 
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slender, rounded, and with a median impressed line from the back of 

the head to the base of the tail. Costa} grooves 16-17, the usual number 

t6 when I each is counted in the axilla and groin; 2-3 intercostal spaces 

F1G. 78. Plethodon wehrlei F.owler and Dunn. (1) Adult male, ac1ual length s*a" 
(r35 mm.). (2) Same, lateral view. Allegany State Park, New York. (3) Adult female. 
Port Allegany, Pennsylvania. 

between the toes of the appressed limbs. Tail slender, nearly circular in 

cross section at base, evenly tapering to the tip, which may be slightly 

compressed in some individuals. Legs well developed. Toes 5-4, those 

of the hind feet 1-5-2-3-4 or 4-3 in order of length from the shortest, 
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short, blunt-tipped, 1st webbed nearly to the tip, others at base; toes of 
front feet, 1-4-2-3, the 1st rudimentary and webbed nearly to tip, 

others at base. Tongue broad and fl.at and nearly fills the floor of the 
mouth. Vomerine teeth 6-8 in each series in the male and 7-9 in the 
female. The series arise behind the outer margin of the inner nares and 
curve inward and gently backward toward the mid-line, where they 
are separated by about the diameter of a naris. Parasphenoid teeth in 2 

well separated, slender, dub-shaped patches, usually distant from the 
vomerine teeth by about the diameter of a naris, more rarely continuous 

with the vomerine series on either or both sides. 
coL~R. The color in life is somewhat variable. The general impression 

is that of a black salamander with pale spots on the sides. In some in

dividuals the ground color above is a deep brown, almost black, except 
on the head, where the brown may be a little lighter. The lower sides 
may be bluish-brown flecked with irregular whitish spots and dashes. 
The legs are usually colored above like the dorsal surface of the head 
and have a few light fleckings. The belly and lower surface of the tail 
uniformly light gray, the throat conspicuously lighter and often mottled. 

The lower surface of the legs and feet of ten with tinges of flesh. In 
some specimens the general color has bluish-black reflections, and the 

light markings of the sides are carried well on the back and sides of 

the head below the eyes. Dunn (1926, p. 135) writes that some young 
individuals have paired red spots on the back. His smallest specimen 
was 44 mm. in total length. I have collected a single specimen only 37 
mm. long and several others only slightly longer, but in none has there 

been the slightest evidence of dorsal red spots. 
sEXUAL DIFFERENCES. Sexual differences are not very strongly marked. 

Some adult males have a small mental gland, and the sides of the veut 

are thrown into narrow ridges. The vent of the female is a simple slit 

with smooth margins. 
BREEDING. Little is known of the breeding habits. Ovarian eggs of 

females taken in June in New York State are very small, so it is likely 
that in this section egg-laying takes place later in the summer. 
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WELLER'S SALAMANDER. Plethodon welleri Walker. Fig. 79. Map 34. 

TYPE LOCALITY. Grandfather Mountain, near Linville, North Carolina. 
RANGE. Grandfather Mountain, North Carolina, above 5000', and 

Whitetop Mountain, Virginia. 

HABITAT. Generally found beneath logs, stones, and flakes of rock, in 
the spruce forests covering the higher slopes of the mountains. On April 
19, 1938, U. B. Stone, Robert Van Auken and I collected along the 
trail leading to the summit of Grandfather Mountain and took many 
specimens within a few feet of the path. 

SIZE. This is a small species, the adults attaining a length of a little 
more than 3". The proportions of a female from Grandfather Moun

tain, North Carolina, taken April 19, 1938, are as follows: total length 
3Yi611 (77.5 mm.), tail (tip lost) 1%6" (33 mm.); head length 1%:!" 
(10.5 mm.), width ~" (6 mm.). A male of the same length from the 
same locality has the tail 1~" (32 mm.); head length %" (10 mm.), 
width~" (6 mm.). 

DESCRIPTION. In the form of the body there is a general resemblance to 
a small Plethodon cinereus. Head widest at the angle of the jaws, con

verging slightly behind to the lateral extensions of the gular fold, the 

snout short and blunt, the tip truncated and slightly overhanging the 

lower jaws. The eyes are of(moderate size, noticeably smaller than in 
P. yonahlossee of the same size, and with the iris only slightly flecked 
with brassy. A deep sinuous line from the posterior angle of the eye to 
the lateral extensions of the gular fold; a short curved groove from this 
line to the angle of the mouth. The trunk is rounded on the sides, flat
tened beneath, and with an impressed median dorsal line from the head 

to the base of the tail. The tail is slender and tapers evenly to the tip, 
nearly circular in cross section at the base, oval distally. Costal grooves 

16, counting 1 each in axilla and groin; 3-4 intercostal spaces between 
toes of appressed limbs. Legs small, slender, toes 5-4, those of the hind 
feet 1-5-2-4-3 in order of length from the shortest, the innermost rudi~ 
mentary and webbed nearly to the tip, the others webbed at base; toes 
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of the fore feet 1-4-2-3. Tongue broad and flat, nearly filling the floor 

of the mouth. Vomerine series short, each with 4-6 teeth, the series 

arising behind the outer margin of the inner nares and extending 

obliquely inward and backward, separated at the mid-line by about 

FIG. 79. Pletllodon welle1·i Walker. (1) Adult female, actual length 3o/iG" (75 mm.). 
(2) Same, ventral view. Grandfather Mountain, North Carolina. 

twice the diameter of an inner naris. Parasphenoid teeth in 2 elongate 

club-shaped patches, widely separated from the vomerine. 
COLOR. The ground color above is black, with the dorsal surfaces of 

the head, trunk, and tail with a broad irregular band formed by numer

ous dull golden blotches. In some individuals the blotches are aggre

gated along either side of the median line, in other more generally 

distributed. A few golden flecks extend down on the sides between 

the costal grooves, but the sides are mostly black, with a few small 

whitish flecks near the sides of the belly. The belly is slate with pur
plish reflections, sometimes with a few scattered light spots; the ventral 
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surface of the tail darker than the belly and the throat lighter, a dull, 

dirty grayish-white. The lower surface of the legs is colored like the 

throat, with nearly white spots marking the joints. In preservative, the 

golden flecks disappear entirely and the ground color above becomes 

uniformly slate, the belly grayish-blue, the throat and lower surface of 

the legs grayish-white. A few pale spots may persist along the lower 

sides and on the sides of the belly. 

SEXUAL DIFFERENCES. The sexes may be distinguished by the form of 

the vent, which is larger in the male and produced behind into 2 flat 

lobes; in the female it is a simple slit. Adult males have a poorly defined 

mental gland, the tip of the lower jaw is slightly more pointed, and 

the snout is swollen at the ends of the nasolabial grooves. 

BREEDING. Nothing has been published concerning the breeding be
havior. 

YONAHLOSSEE SALAMANDER. Plethodon yonahlossee Dunn. Fig. 80. Map 

30. 

TYPE LOCALITY. Near the Yonahlossee Road, about 1Yz miles from 

Linville, North Carolina. 

RANGE. Blue Ridge Mountains in western North Carolina and in 

southwestern Virginia. 

HABITAT. These salamanders ~ave been taken between 3200' and 5000' 

elevation on the wooded slopes of the mountains, where they hide by 

day beneath logs and stones or occasionally beneath the bark of a rotted 

log. Dunn ( 1926, p. 133) writes, "They have long burrows in the floor 
of the forest, whose openings are usually under a fallen log or piece of 

bark." Bailey ( 1937, p. 3) found that this species could be most easily 

collected at night by means of a headlamp. P. yonahlossee is associated 
in nature with Plethodon glutinosus, P. cinereus, and P. metcalfi, but is 

rarer than any of these and much more restricted altitudinally. 

SIZE. This is one of the larger species of Plethodon, adults attaining 

an extreme length of 6Yz" (165 mm.). The measurements of the type, 

a moderate-sized individual, given by Dunn (1926, p. 132), are as fol-
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lows: total length 5%" (140 mm.), tail 2%" (63 mm.); head length 
1Yi.G" (17 mm.). 

DESCRIPTION. This species is related to Plethodon glutinosus, P. wehrlei, 

and P. ouachitae. Of these only the last named has a chestnut-colored 

FIG. So. Plethodon yonahlossee Dunn. (I) Juvenile female, actual length 2
1
%a" (74 

mm.). (2) Same, ventral view [photograph after preservation]. Near Linville, North 

Carolina. 

band, all have whitish blotches on the sides or back, or on both areas. The 

head is widest at the eyes, converging slightly behind; the snout is short, 

the sides converging abruptly to the bluntly rounded tip. The eyes are 

large, strongly protuberant, and with the iris black; the eyelids limited 

behind by a crescentic fold. An impressed line from the eye to the lateral 
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extension of the gular fold; a short curved groove from this line to the 

angle of the jaw. The trunk is well rounded on the sides and above, below 

flattened. The tail is subquadrate in section at the base, oval in section 

at about % its length, slightly compressed distally. Costal grooves 15, 

counting I each in the axilla and groin. In some individuals 2 grooves 

run together in the groin, and if both are counted the number is 16. In 
half-grown specimens the appressed toes may meet, in larger individuals 

they may be separated by an intercostal space. The legs are moderately 

stout, toes 5-4, those of the hind feet 1-5-2-3-4 or 4-3 in order of length 
from the shortest, the innermost webbed nearly to the tip, the others at 

base; toes of the fore feet l-4-2-3, the 2nd and 4th nearly equal. Tongue 

rather broad and flat, the margins thin and smooth, the plicae radiating 

from the posterior field. Vomerine series long, originating outside and 

behind inner nares and curving inward and backward, separated by 

about the width of an inner naris. Teeth variable in number from ro to 

14 in each series in specimens I have examined. Dunn ( 1926, p. 130) 
records 17. Parasphenoid teeth in a single broad club-shaped patch. 

COLOR, In life the ground color above is dark gray, almost black. A 

broad median chestnut-red band extends from the back of the head to 

the base of the tail; the band also with lateral extensions running down 

the sides between the costal ~rooves nearly to the level of the legs. Sides 

below the dorsal band gray/blotched strongly but irregularly with whit

ish spots. Sides of head and tail also with white blotches. Dorsal surface 
of the tail dark gray, almost black, and with only a few small light 

flecks. Fore legs light gray with a few small light spots, hind legs darker 

gray, lightly flecked; toes flesh color. The belly is bluish-gray, the ventral 

surface of the tail slightly darker, the throat lighter, pale dirty white. 

In young specimens, 2Y:i" long or less in total length, there is frequently 

a double series of dorsal spots brighter red than the adjacent band be

cause of the absence in them of black pigment. 

Specimens long in preservatives lose the chestnut color almost en

tirely; the back becomes uniformly dull brownish or bluish-black, the 
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venter grayish or brownish mottled and blotched with lighter areas, 

and the legs brown or tan. The light blotches of the sides persist but 

are duller than in life. 

BREEDING. Nothing is known of the breeding habits of this species. 

GENUS PLETHOPSIS 

WESTERN FOUR-TOED SALAMANDER. Plethopsis wrighti Bishop. Fig. 8r. 

Map 53· 

TYPE LOCALITY. 8.7 miles southeast of Sandy, Clackamas County, Ore

gop. 

RANCE. Known from the vicinity of the type locality, from near the 

mouth of Moose Creek and Middle Santiam River, Linn County, and 

from Cherryville, Clackamas County, Oregon. 

HABITAT. Discovered on the wooded slopes bordering the Mount Hood 

highway, the forest consisting of mixed deciduous and evergreen trees, 

an undergrowth of shrubs, and a ground cover of moss and low herbs. 

Individuals were found beneath the bark of rotted logs, under chips 

and Jogs on the ground, and between pieces of bark piled in a heap at 

the base of a stump. 

SIZE. In the type series, the adult males varied from 3o/ia" (91 mm.) 

to 3 1%a" (97 mm.), the females from 3%G" (84 mm.) to 3%" (95 
mm.). Other individuals of both sexes were mature at sizes less than 

those indicated above, but loss of portions of the tail made determina

tion of total length impossible. The proportions of a male are as fol

lows: total length 31 o/ta" (97 mm.), tail 2" (51 mm.); head length%" 

(9 mm.), width %2" (5.5 mm.). Female, total length 22%2" (72 mm.), 

tail 1?4" (32 mm.); head length o/i a" (8.5 mm.), width 'Yi.a" (5 mm.). 
DESCRIPTION. This genus is related to Plethodon but differs in several 

well marked structural characteristics. It is a slender species of moder

ate size, the head widest immediately behind the eyes, the sides con

verging slightly to the lateral extension of the gular fold and in front 
rather abruptly to the short blunt snout. The eyes are prominent, the 
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lids limited posteriorly by an oblique fold . An impressed sinuous line 

from the posterior angle of the eye to the lateral extensions of the gular 

l 

3 

FIG. 81. Plethopsi~ wn'ghti Bishop. (r) Adult male, actual length 3l~fo" (97 mm.) . 
{2) Same, ventral view. (3) Another individual to show the four toes on both fore and 
hind feet. Paratypes from 8.7 miles southeast of Sandy, O regon. 

fold; a poorly defined vertical groove from this line passing back of the 

angle of the jaw. The trunk is well rounded on the sides and above 
' flattened ventrally, and with an impressed median line from the head 
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to the base of the tail. Tail subquadrate in section near the base, slightly 

compressed distally. Costal grooves 16 or 17, counting 1 each in the 

axilla and groin; rarely with 16 on one side and 17 on the other; 61h-
7 intercostal spaces between the toes of the appressed limbs. Legs rather 

small and slender, toes 4-4, 1-4-2-3 in order of length from the shortest, 

the innermost rudimentary and webbed to tip, the others webbed 1l:i 
their length. Tongue small, attached by a central pedicel and by a liga· 

ment in front. Vomerine series long, in the male each usually 12-15, 
the series originating behind the outer margin of the inner nares; in the 

female usually 10-14, the series originating behind the middle of the 

inner nares. Parasphenoid teeth in 2 long, narrowly separated, club. 

shaped patches. In ro of a series of 20 specimens the vomerine and para

sphenoid series are separate, in 3 males and I female the series are 

continuous on both sides, and in I male and 5 females the series are 

continuous on one side and slightly separated on the other. 

coLOR. In life this species has a conspicuous dorsal band which varies 

in color from chestnut to reddish-brown. In a few individuals the band 

is reddish-brown along the margins and blotched with black through 

the center. Two of the largest individuals have the band dull brownish

yellow. In some the band is strongly suffused with dusky on the snout 

and trunk. The band is brightest on the basal half of the tail and is 

usually irregularly invaded with black on the posterior half. The band 

originates on the snout and involves the entire width of the head in

cluding the eyes, and extends along the trunk well above the level of 

the legs. The lateral margins of the band may be nearly straight, but in 
some individuals are irregular and broken. The upper sides, where they 

border the dorsal band, are deep brown or black to the level of the 

legs, below which the sides are heavily flecked with many small, irreg

ular, bluish-white spots on a slate ground color; the belly is dark slate 

to almost black, conspicuous! y flecked with bluish-white, the middle 

line only being relatively free; upper surface of legs dark with small 

light spots. The throat, venter of the tail, and lower s.urface of the legs 

strongly flecked with lighter spots. 
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SEXUAL DIFFERENCES. The sexes may be distinguished by the form of 

the vent, which in the female is a simple slit; in the male it is bordered 

by a narrow depressed area and the lips arc thrown into folds. 

BREEDING. Nothing is known of the breeding habits of this species. 

FIG. 82. Outline of Ensatina e. esc/1schofrzii to sl:ow t!:c g;:1cral bo~ :t [or:11 an:;l tail 
constriction. Tail shorter than normal. [Drawn by Hugh P. Chrisp.] 

GENUS ENSATINA 
KEY TO THE SPECIES AND SUBSPECIES OF ENSATINA 

t. Dorsal color deep brown to black, with blotches, spots, or patches of 
orange or orange-yellow ..................................... 2 

Dorsal color not as above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
2. Dorsal blotches large, those of the trunk often confluent at mid-line 

above, sometimes alternating; tail from above broadly barred; legs 
mostly orange, dark near feet; length to 5%" ( 150 mm.). From Kern 
and San Diego Counties, California; also reported from Lower Cali· 

Do~~~~~lo~~h~s· ~~~; ;;;e~~I~~: ii~~~l.ik~: ~~· ~h~ ~~~k·~~s~i;~::~~:~ P· 
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to the sides; tail strongly blotched but seldom with appearance of 
being barred; basal segments of legs orange, distal segments blotched 
with gray and orange; length to 5%2" ( 131 mm.). Sierra Nevadas 
from Butte to Tulare Counties, California ................... siel'l'a p. 303 

3. Uniformly yellowish-brown to light reddish-brown above; belly flesh 
color; length to 5o/i6" (135 mm.). From British Columbia and Van
couver Island south to southern California, west of the Sierras anJ 
Cascades ............................ . eschscholtzii eschscholtzii p. 297 

Above light reddish-brown, with a dorsolateral series of irregular, deep 
brown or blackish marks, and usually with an interrupted middorsal 
black line; tail strongly blotched above; belly and ventral surface of 
legs yellowish; length to 4 %z" ( ro4 mm.). From Humboldt County, 
California, northward through Del Norte County at least to Port 
Orford, Curry County, Oregon . . . . . . . .eschscholtzii picta p. 300 
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... 

~ e. eschscholtzii 
;~f~:; e. pie ta 
g1: sierrae 
@croceater 

-- _____ J ___________ \ 

MAP 
3
6.- Distribution of the subspecies of E11snti11a eschsc/10/tzii, E. sierrac, and E. 

croceater. 
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YELLOW BLOTCHED SALAMANDER, YELLOW SPOTTED SALAMANDER. Ensatina 
croceater (Cope) . Fig. 83. Map 36. 

TYPE LOCALITY. Fort Tejon, California. 

RANGE. From Kern to San Diego Counties, southwestern California; 

also recorded from Lower California but probably erroneously. 

HABITAT. This is a mountain species, having usually been taken at 
elevations above 4000'. Generally found in or beneath rotting logs or 
in leaf mold; occasionally abroad at night during rains. 

F10. 83. Ensati11a croceater (Cope) . Adult. San Diego County, California. [Photograph 
through rhe courtesy of L. M. Klaubcr.J \ 

SIZE. This is the largest species of the genus, full-grown individuals 

reaching an extreme length of about 5%" (150 mm.). The average 

length of 18 adults of both sexes from San Diego County, California, 
is 4;4" (1o8.5 mm.), the extremes 3!}1az" (80 mm.) and 51%2" (140 
mm.) . The proportions of an adult male from Pine Hills, San Diego 
County, California, are as follows : total length 42%2" (122 mm.), tail 
21%2" (61 mm.); head length 1Yi 6" (18 mm.), width Yi.6" (u mm.) . 
A female from Cuyamaca, California, measures: total length 41%6" 
(123 mm.), tail 2:~b" (55 mm.); head length 2%2" (20 mm.), width 
1%2" (12 mm.). 

DESCRIPTION. A vivid black-and-orange-blotched salamander with a 
definite tail constriction. The head is large, the sides behind the eyes 
nearly parallel or slightly narrowing to the. gular fold; in front con-
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verging to the bluntly pointed snout. Eyes large and strongly protuber

ant, the pupil horizontally elliptic. A deep groove from the poste~ior 
angle of the eye to the lateral extension of the gular fold; a short vertical 

groove from this line passing behind the angle of the jaw. Trunk stout, 

above with an impressed median line. Usually 12 costal grooves, count

ing 1 each in the axilla and groin, occasionally 13; the toes of the ap

pressed limbs overlapping l or 2 (in young) to 5% intercostal fo~ds. 
Tail stout and with a well marked constriction immediately behmd 

the vent· broadly oval in section at base, widest and deepest at about 

the basai third, slightly compressed below, rounded above and tapering 

rather abruptly to a sharp point. The tail comprises 32.5-35.4 per cent 

of the total length in juveniles 43 and 62 mm. long respectively, 42.3-
44.8 per cent in the females, and 45.1-52.2 per cent in the males, the 

length increasing with age. Legs stout, the hind noticeably larger than 

the fore. Toes 5-4, moderately slender and evenly tapering, those of the 

hind feet 
1
-5-2-3-4 in order of length from the shortest; .toes of the f~re 

feet 
1

-
4
-2-

3
. Tongue obovate, free behind and at the sides. Vomenne 

teeth in 
2 

very long, strongly arched series that arise well outside the 

outer margin of the inner nares, curve forward, then inward and back

ward, nearly meeting at the mid-line. In a series of 18 adults, the teeth 

average 26.58, the extremes 16 and 32. In juvenile specime~s 43 an~ 45 
mm. long, the teeth 8-8 and 10-8 respectively. Parasphenoid teet~ m 2 

narrowly separated, dub-shaped patches distant from the vomenne by 

about 3 times the diameter of an inner naris. . 
coLoR. The color in life as described by Klauber ( 1927, P· 4) is as 

'follows: "Dorsal color black, fading on the sides to Dusky Purplish 

Gray (Ridgway) . The irregular series of dorsal blotches (one on the 

head e~gaging the eyelids, four on the body, four on the ta~l) are Orange 
Rufous. under surfaces transparent Light Vinaceous Lilac. The legs 

are of the same color as the dorsal blotches except the extremities, which 

are similar to the under surfaces." In a fine series of 23 specimens fro1'.1 
San Diego County, California, loaned by Mr. L. M. Klauber, there is 

some variation in the number and disposition of the orange blotches. 
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Often there is a U-shaped mark on the dorsum of the head which in

volves the eyes and sends a broad branch down on each side of the head 

back of the angle of the mouth; frequently this blotch is broken at the 

mid-line above. The blotches on the trunk may be more or Jess rounded 
and separated, but usually form pairs in contact at the mid-line and set 

diagonally. Sometimes 2 or 3 pairs of blotches meet at the mid-line of 

the b~ck nearly opposite one another, others are offset so that only the 

antenor corner of one is in contact with the posterior corner of another. 

The tail often has the appearance of being completely ringed when 

seen from above; or the blotches may be arranged alternately on either 
side of the mid-line. 

SEXUAL DIFFERENCES. The sexes may usually be separated by the form 

of the vent, which in the male is larger and more strongly protuberant 

and has the margins grooved. The snout of the male is sometimes swol

len at the nasolabial grooves, which are split distally (Y-shaped), the 

stem running to the nostril, one branch toward the mid-line of the 

upper lip, the oth~r diagonally tolard the side. 

BREEDING. Nothing has been reported concerning the breeding habits. 

The eggs are known from a set of 14 collected by Mr. L. M. Klauber 

July 25, 1927, near Julian, California, and reported by Storer ( 1929, 
p. 447). The eggs were accompanied by an adult and adhered to one 

another, but were without evidence of a stalk. "Individually they were 

about five-sixteenths of an inch in diameter, yellowish in color, and 

opaque." 

RED SALAMANDER. OREGON SALAMANDER. Ensatina eschscholtzii esch

scholtzii Gray. Figs. 82, 84. Map 36. 

TYPE LOCALITY. California. 
RANGE. From British Columbia (mainland and Vancouver Island) 

south to southern California, west of the Sierra and Cascade Moun

tain systems. 
HABITAT. Found beneath logs and bark and other suitable cover, 

usually in moist situations, but occasionally where it is fairly dry; often 
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abundant in the Redwood and Douglas-fir forests and in mixed soft

woods and hardwoods. 
SIZE. Adults reach an extreme length of 5%6" ( 135 mm.) and are 

thus intermediate in size between E. sierra and E. croceater. A series of 

9 adults of both sexes varied in length from 3%2" (82 mm.) to 5
11 

(n7 mm.) and averaged 3%" (99 mm.). The proportions of an adult 

male from Alder Creek, Oregon, taken June 15, 1936, are as follows: 

total length 5" (n7 mm.), tail 2%611 (60 mm.); head length 
1%6" (16 

mm.), width %" (9.5 mm.). An adult female from Portland, Oregon, 

Dec. 23, 1933, has the following measurements: total length 3o/iG" (91 
mm.), tail 1 1 %2" (36 mm.); head length 1

%2" (15 mm.), width o/ia" 
(10 mm.). 

DESCRIPTION. Viewed from above, the head is roughly oval in outline, 

the sides behind the eyes curving gently to the lateral extensions of the 

gular fold and in front more abruptly to the truncated snout. The snout 

in side view obliquely truncate. The eyes are of moderate size and 

protuberant. An impressed sinuous line from the posterior angle of the 

eye to the lateral extension of the gular fold; a short vertical groove from 

this to the angle of the jaw. Gular fold well developed. Trunk well 

rounded and with a slight median impressed line above. There are 12 

costal grooves, counting l each in the axilla and groin (that of the axilla 

scarcely developed), and the toes of the appressed limbs just meet or 

may overlap 3 intercostal spaces. Tail with a definite constriction at base 

immediately behind the vent. The tail is broadly oval in section at the 

base and, in the female, is widest at about the basal third, thence taper

ing evenly to the slightly compressed tip. In the male the ~ai.l is longer, 

slimmer, and only slightly swollen. In both sexes the tail 1s rounded 

above, where it is supplied with poison glands, and fairly sharp-edged . 
below. Legs moderate in size but well developed. Toes 5-4, those of 

the hind feet 1-5-2-(3-4) in order of length from the shorte.st; toe~ of 

the fore feet l-4-2-3. Tongue moderate in size, roughly oval m o~thne, 
and free at the sides and hind margins only, the surface finely pap11lose. 

Vomerine teeth in very long series which arise outside and behind the 
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inner nares at a point about opposite the anterior angle of the eye and 

curve forward, then inward and sharply backward, to the mid-line, 

where they are nearly in contact. There are 23-30 teeth in each series 

in the male and 26-31 in the female. The parasphenoid teeth in 2 sepa

rate elongate club-shaped patches, separated from the vomerine by 

about 3 times the diameter of an inner naris. 

COLOR:. The general ground color above varies from yellowish-brown 

1 

F1G. 84. E11sati11a cschsc/10/tzii c1cl1scholtzii Gray. ( r) Adult female, actual lc:ngth 
3%2" (84 mm.) ; (2) Same, dorsal view. Portland, Oregon. Tip of tail regenerated. 

to light reddish-brown on the head, trunk, and tail; the basal segments 

of the legs are yellowish above, particularly at the points of insertion. 

The darker color of the upper sides fades slightly to a line immediately 

above the legs and is in rather strong contrast to the pale lower sides. 

In many specimens the sides are dusted with light gray. The belly 

is flesh color in life, the throat and ventral surface of the tail whitish ; 

sides of tail frequently clouded with dusky. Usually, when the dorsal 

color is yellowish-brown, the legs at the insertion are yellowish-orange; 
in the reddish-brown specimens the legs at the base above are bright 
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orange and there are scattered flecks of red-orange on the sides of the 

tail and fine reddish-orange specks on the lower sides of the trunk. In 
the adult male the tail is comparatively slender and comprises about 

50 per cent of the total length, while in the female the tail is swollen 

at the basal third and comprises about 40 per cent of the length. The vent 

of the male is larger, longer, and more strongly protuberant, and the 

snout more abruptly truncated and swollen at the nasolabial region. 

BREEDING. While little is known of the breeding habits, the eggs have 

been reported a number of times. Van Den burgh ( 1898, p. 140) men

tions a lot found with a female at Mill Valley, Marin County, California, 

April 19, 18~, beneath a rotting log in the redwood forest. An adult 

with 34 eggs, taken Oct. 26, 1931, at Berkeley, California, is in the col,, 

lection of the Museum of Vertebrate Zoology at Berkeley. These eggs 

are white and the size of a small pea. Eggs have also been found at 

Inverness, Marin County, California, June 4, 1913. This lot of 13, ac

companied by 2 adults, was found in the tunnel system of the rodent 

Aplodontia rufa pluea. Individual eggs, after preservation in alcohol, 

measured 5.5-5.75 mm. in diameter, and, with their outer jelly coat, 5·9-
7·5 mm. (Storer, 1925, p. 112). Another lot mentioned by Storer (ibid.) 
from Carlotta, Humboldt County, may belong to the subspecies picta 
recently described (see just below). 

Four young from Portland, Oregon, collected Jan. 13, 1934, by Stanley 

G. Jewett, Jr., varied in total length from 29.5 to 45 mm. The color 

range is from deep brown to bluish-black above, very finely dotted 

with pale bluish-white points. The distal third of the tail is reddish 

brown and the legs above, at the insertion, bright red-orange. The 

belly is bluish, the lower surface of the tail and throat dull white. 

PAINTED SALAMANDER. Ensatina eschscholtzii picta Wood. Fig. 85. Map 

36. 

TYPE LOCALITY. Klamath, Del Norte County, California. 

RANGE. A narrow coastal area, from the vicinity of Weott, Humboldt 
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t 

Fm. 85. E1uati11a esclucholtzii picta Wood. (r ) Adult female, actual length 37,10" 
(88 mm.). (2) Same, dorsal view. (3) Same, ventral view. Del Norte County, California. 
[A. H. Wright, collector.} 

County, California, northward through Del Norte County at least to 

Port Orford, Curry County, Oregon (Wood, 1940, p. 425). 
HABITAT. This form has been taken in numbers in the dense redwood 

forests, in fir and spruce woods, and beneath debris in open areas 

(Wood, ibid., p. 427). On June 2, 1936, we collected in th,e Alexander 
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redwood grove, about 2 miles south of Miranda, California, and found 

2 specimens beneath bark on the ground. On June 6, at Carpentersville, 

Oregon, adults were found beneath stones on a burned-over gully 
side. 

SIZE. Wood (1940, p. 427) gives the average and extreme measure
ments of 40 specimens of both sexes from Del Norte County, California, 

as follows: average total length 31 %2" (86.9 mm.), extremes 2
1o/ia" 

(72 mm.) and 4%2" (104 mm.). The proportions of an adult female 

from Carpentersville, Oregon, are: total length 2 2%2" (73 mm.), tail 

(tip regenerated) 1%2'' (31 mm.); head length %" (13 mm.), width 

%211 (7 mm.). 

DESCRIPTION. This subspecies does not attain the size of the typical 

form and is mottled and blotched above. The head is large in propor

tion to the body, the sides behind the eyes nearly parallel to the lateral 

extensions of the gular fold, in front tapering abruptly to the short 

and bluntly pointed snout. The eyes are large and strongly protuberant, 

limited behind by a vertical fold. An impressed sinuous line from the 

posterior angle of the eye bends down posteriorly to meet the gular 

fold; a short vertical groove from this line extends to the angle of the 

jaw. The trunk is slightly depressed and with a slight middorsal im

pressed line. Costal grooves 12, counting 1 each in the axilla and groin, 

and 2%-3 intercostal folds overlapped by the toes of the appressed limbs. 

Tail in the female short, flattened above at base, roughly spindle-shaped, 

and largest at about the middle of the length; tail of male longer and 

slimmer; a marked constriction immediately behind the vent. Legs 

rather short and stout. Toes 5-4, those of the hind feet l-5-2-(3-4) in 

order of length from the shortest; toes of the fore feet 1-4-2-3. Tongue 

of moderate size, not completely filling the floor of the mouth, broadly 

oval in outline, free at the sides and behind. Vomerine teeth 19""21 in 
long series which arise outside the outer margin of the inner nares and 

arch broadly toward the mid-line, where they are separated by about 

% the diameter of a naris. Parasphenoid teeth in 2 club.shaped patches 

narrowly separated behind, more widely separated anteriorly, and dis-
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tant from the vomerine teeth by about 3 times the long diameter of a 

naris. 

COLOR. The general ground color of the trunk above is light reddish

brown. In many individuals, a dark line borders the upper edge of the 

groove running from the posterior angle of the eye to the gular fold. Ex
tending from the back of the head to the base of the tail, a dorsolateral 

series of deep brown or blackish blotches; an interrupted middorsal 

line of small blotches, and another line on the lower sides between the 

fore and hind legs. The sides between the darker lines yellowish and 

lightly flecked. Sides and dorsum of tail strongly blotched with deep 

brown on a yellowish ground color. Belly and ventral surface of legs 

yellowish, venter of tail sometimes orange-yellow. Base of legs above 

yellowish, rest of legs mottled brown and yellow. Juvenile individuals 

often with the cheeks, tail, and basal segments of the legs above lighter, 

orange-red. The sides of the vent of the male somewhat swollen; the 

vent within lined with small papillae. 

BREEDING. It is likely that the 2 adults, each found with a lot of 16 eggs 

at Carlotta, Humboldt County, California, on July 26, 1923, and re· 

ported by Storer ( 192{, p. I 12), belong to this subspecies. The eggs 

ani:l attendant adults were found under slabs of redwood on the ground. 

The eggs, in a relatively early stage of development, measured 5-5.5 mm. 

in diameter, and with the apparently single jelly envelope 7.6-J.8 mm. 
When found the eggs were nearly transparent; after preservation the 

yolk became opaque. 

SIERRA NEVADA SALAMANDER. Ensatina sierra Storer. Fig. 86. Map 36. 

TYPE LOCALITY. Yosemite Valley, Mariposa County, California. 

RANGE. Transition zone of the Sierra Nevadas from Butte to Tulare 

Counties, California. 
HABITAT. In and beneath logs and bark, usually in wooded areas. A 

specimen taken August 6, 1940, by Catherine Hemphill Brown, was 

found in a rotting log beside a trickling stream near Fern Spring, 

Yosemite Valley. 
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SIZE. Attains a length of 5%2" (131 mm.). A female of this size had 

a tail length of 2%6
11 (55 mm.) and a head length of %" (19 mm.). 

(Dunn, 1926, p. 186.) The proportions of a small adult female from 

Fern Spring, Yosemite Valley, are as follows: total length 3%2" (81 
mm.) tail lYiG" (36 mm.); head length %" (16 mm.), width 1%2" 
(8 mm.). 

DESCRIPTION. The strongly contrasting orange-and-black markings 

make this one of our most brightly colored salamanders. The head is 

large and long in proportion to the body, and convex above in the region 

back of the eyes. The sides of the head are nearly parallel but are con

stricted abruptly at the gular fold; in front tapering rather sharply to 

the bluntly pointed snout. The eyes are large and prominent, the ·iris 

dark brown slightly flecked with brassy. A deeply impressed line from 
the posterior angle of the eye extends on the side of the he.ad to the 

lateral extension of the gular fold; a short vertical groove from this 

passes behind the angle of the jaw. The trunk is well rounded and pro

vided above with a slightly impressed median line. There are 12 costal 

grooves, counting l each in the axilla and groin, and the toes of the 

appressed limbs may meet or overlap 2-3 intercostal spaces. Tail nearly 

oval in section at base and with a definite constriction immediately be

hind the vent. It is widest at about the basal third and tapers from that 

point uniformly to the tip. The tail is rounded above, sharp-edged below, 

and comprises 35.1-40 per cent of the total length. Legs well developed, 
the hind noticeably larger than the fore. Toes 5-4, those of the hind 

feet 1-5-2-3-4 (or 4-3) in order of length from the shortest, very slightly 

webbed at base; toes of the fore feet, 1-4-2-3. Tongue small, thin, 

bluntly pointed anteriorly, and with the sides and hind margins free. 

Vomerine teeth in long series of 17-24 or more. The series arise outside 

and behind the inner nares and curve inward toward the mid-line, 

where they are usually separated by about the width of an inner naris. 

Parasphenoid teeth in 2 elongate patches which may be separated or 

slightly in contact anteriorly and more divergent posteriorly. They are 
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separated from the vomerine series by about twice the diameter of an 

internal naris. , 
coLOR. The general ground color is deep seal-brown to blackish, but 

is made to appear somewhat lighter by the presence of many small white 

F1G. 86. Ensatina sierra Storer. ( r) Adult male, actual length 21~1a" (76 mm.). (2) 
Same, ventral view. Fern Spring, Yosemite Valley, California. [Mrs. Stuart Brown, 
collector.] 

pigment flecks scattered generally over the upper surfaces. The bright 

orange and orange-yellow blotches are irregular in size and shape and 

on the trunk confined largely to the sides. On the head they are largest 

on the sides back of the eyes, but are continued across the back of the 

head and between the eyes, leaving a median dorsal spot relatively free. 
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The snout is generally dark, relieved by a few white flecks. On the tail, 

the <Yrange blotches tend to be brighter than elsewhere; they are greater 

in area than the dark brown interspaces and cross the dorsal surface. 
The basal joints of the legs are quite uniformly orange-yellow, the rest 
of the legs blotched with gray and orange; the feet mostly pale gray. 
The general color of the throat and belly is pale slate, the lower surface 

of the tail very light gray. 
BREEDING. Nothing has been reported on the breeding habits of this 

species. Specimens only 36 mm. long have been found in June, and 

those having lengths of 39 and 42 mm. respectively have been taken in 
February and March (Storer, i925, p. i07) . 

GENUS HEMIDACTYLIUM 
EASTERN FOUR-TOED SALAMANDER. Hemidactylium scutatum (Schlegel). 

Figs. 49a, 87. Map 37. 

TYPE LOCALITY. Nashville, Tennessee. 
RANGE. Southern Ontario and Maine westward to Wisconsin, south 

to Georgia and Alabama; also Arkansas, Missouri, and Illinois. 
HABITAT. The adults are usually found in terrestrial situations, inhabit

ing wooded or more or less open areas adjacent to sphagnum bogs, 

swamps, quiet pools, and larch meadows. 
SIZE. One of the smallest salamanders, adult males averaging· only 

2o/i.G" (65 mm.) in length and varying from 2 to 3
11 

(5<>-76 mm.). The 
females are a little larger and average nearly 3" (75 mm.) . They vary 

from 2% to 3%11 (62-89 mm.) . 
DESCRIPTION. The body is nearly cylindrical, the trunk short, and pro

vided with an impressed median line. The tail is broadly oval in section 

at the base, swollen at its mid-length, and only slightly compressed 
distally. At the base of the tail there is a definite constriction marking 
the point of detachment in autotomy. The head is somewhat flattened, 
the snout broadly rounded in the female and squarely truncate in the 
male. There are 13- 14 costal grooves and the gular fold is well formed. 
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The legs are slender but relatively strong, toes 4-4, inner and outer 
rudimentary. Vomerine teeth in the male are in single backward-curving 

lines, usually separated from the parasphenoid patches. In the female 
the vomerine series may consist of 2 or more irregular rows. The tongue 

MAP 37.- Distribution of Hemidactylium smtatttm. (Also reported from Durham 
County, North Carol ina.) 
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. w and bluntly rounded behind and in front. The head 

:n~~:~~~a:~:v: reddish-brown, fading slightly on the upper sides and 

. ) ( ) Adult male actual length i'/iii' 
F1G. 87. Hemidactylium scuta~um (Schdlegelp. dr Monroe Co~nty, New York. (3) 

1 view Men on on s, 
(6i. mm.). (i.) .same, veNntra S le~ New York, May 18, 1923. 
Adult female with eggs. ew a ' 

. h the lower sides between the costal 
· d' · tly gray1s on becommg 1stmc d ·1 h the ground color 

h er surface of the legs an ta1 as 
grooves. T e upp . b The snout is bronzy and on 
dull reddish-0range blotched wh1th .rown. 11 elongate light yellowish-
each side above the shoulders t ere is a sma ' ' 
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red patch. The venter is bluish-white, with small, irregular, inky-black 

flecks scattered over the surface. The mature males differ from the 

females in their smaller average size, more slender form, relatively 

longer tail, more squarely truncate snout, and in the disposition of the 

vomerine teeth. The 3 or 4 teeth on the premaxillary of the male are 

enlarged and sometimes perforate the lip. 

BREEDING. There is an extended mating season through late summer 

and fall, and fertilization is accomplished by means of spermatophores. 

In the early spring, the females leave their winter quarters and migrate 

to the breeding grounds. The eggs are deposited in close proximity to 

water and usually in little cavities in sphagnum moss or among the 

roots of grass, rarely in rotting wood. The approximately 30 eggs are 

deposited singly and are not aggregated by a. common envelope, but 

cling to one another and to the\ nest materials by the adhesive outer 

envelope. When depositing her eggs the female turns upon her back. 

Usually the female remains with the eggs until . they hatch, and often 

many females will deposit their eggs in such close proximity to one 

another that it is impossible to determine the limits of individual masses. 

Under these circumstances only a few females remain in attendance. 

The individual egg has a diameter of 2.5-3 mm. and is surrounded 

by two envelopes, in addition to the vitelline membrane, which give 

a total diameter of about 5.3 mm. The incubation period may be limited 

to 38 days or extended to 6o. 
LARVAE. Larvae at hatching average about 7~ " (12.4 mm.). The head 

is broad, the snout bluntly pointed. The trunk and tail are strongly 

compressed and wedge-shaped. The fore legs have 4 toes sometimes 

indicated, the hind legs short and directed backward. The gills are 

slender, tinged with orange at the base, and pigmented with black. 

The tail is keeled and continuous with the keel of the back, a condition 

unique among the larvae of the plethodontid salamanders. The head 

of the Jarva is tinged with orange, green, and yellow, and marked with 

dark brown or black. On the side of the head, a short, wide, dark bar 

extends from the eye to the gills. Along the mid-line of the trunk there 
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is a light band with irregular edges bordered each side by dark worm

like markings. There is an aquatic larval stage of about 6 weeks and 

the transforming young attain a length of about %-1" ( 18-25 mm.). 

Sexual maturity is probably attained at an age of about 2¥2 years. 

Fie. 88. Outline of .Batracho1ep1 atte11uat1u to show the elongate form of the body 
and the four toes on both fore and hind feet. [H.P.C. de/.] 

GENUS BA TRACHOSEPS 
KEY TO THE SPECIES AND SUBSPECIES OF BA TRACHOSEPS 

1 • Belly with at least some separate black flecks on a lighter ground color 
. .... .... . ..... .... ... . .. . ... . 2 

Bell;. ~i~h . ~ · 'fi~~. ~~~~~~k· ·~(· .bl~ck, enclosing small, round, light 

spots ... . .. . ... . .. . .. ... . · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·_- ·4 

2 . Dark above, no dorsal band; hind legs when appressed to the s.1des 
overlapping 5%-6Yz intercostal folds; vomerine teeth usually m. a 
single series of 6-10, occasionally in irregular patches; parasp~eno1d 
teeth usually in 2 elongate patches narrowly separated, occas1onally 
in a single broad patch as in maior; length to 5Yio" ( 129 mm.). San 
Miguel, Santa Rosa, Santa Cruz, and Santa Barbara Islands o~ the 
west coast of California ... . . .. .. . . ... .. . . ... . attcnuatus pacificus P· 323 

With at least a faint dorsal band .. ..... · .. . · · · · · · · · · · · · · · · · · · · · · 3 

3
. Venter with separate black flecks only; hind legs whc_n appresse.d to the 

sides overlapping 4-41/:i intercostal folds; .vomcr~ne teeth m short 
patches of 1-3 rows; parasphenoid te_eth m a smgle broad patch 
broadly rounded behind, pointed anteriorly, and narrowly separ~te<l 
from the vomerine; length to 6%" (162 mm.). Los J\ngeles, River
side, Orange, and San Bernardino Counties, California ... · · . . ·: · 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . attenuatus ma1or p. 320 
Ve~~~; ~ith. hi~~k .flecks confined to the central area, reticulated along 

sides; hind legs when apprcssed to the sides .overlap~ing 4 intercosta~ 
folds · vomerine teeth in short patches, occas1onally m rows of 6 or 7, 
para;phenoid teeth in a broad patch with a median groove incom
pletely separating the two sides or in 2 narrowly se.parated dongat~ 
patches; length to 5%~/' (133 mm.). Santa Catalina Island, ~ali -
fornia .... . .... .. . . . .. . . ... .. .... ... ..... . . attenuatus catalmae p. 315 

4
. With a median dorsal stripe lighter than adjacent sides ... .. · · . · · · . 5 
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Without a conspicuous dorsal stripe; back scarc:ly lighter than sides .. 6 
5. Dorsal light stripe well developed; venter fairly dark; head narrow; 

legs small, the hind when apprtssed to the sides overlapping 3-3 % 
intercostal folds; vomerine teeth in short patches of 2 or 3 rows; 
parasphenoid teeth in a single broad patch, broadly rounded behind, 
slightly narrowed and notched in front (southern part of range) 
or, patch more elongate, narrowed anteriorly and with a groove 
at mid-line extending Yz the length (northern); length to 5%" 
( 136 mm.). Santa Cruz Island and Los Angeles County, California, 
northward to southwestern Oregon .attenuatus attenuatus p. 31 r 

6. Dark brown above, sometimes with a faint indication of a lighter dorsal 
band; sides dark, venter a little lighter; lower sides and margins of 
belly with many small grayish flecks; costal grooves 18-20; vomerine 
teeth in 2 imperfect rows of 5-8 or m short patches; parasphenoid 
teeth in 2 long club-shaped patches, united posteriorly, separated in 
front by a V-shaped groove, rarely in a single broad patch; length to 
5" ( 128 mm.). Southwestern California, Lower California, Los Coro-

~:d~s. I~la~.d.'. ~-lso .r~~~~~e~ .f~~'.1~. N.t~~-a. d~ . ~~~;::~~~~~:~:o;:; p. 317 
Dark brown above, slightly lighter below; no light gray flecks evident 

on lower sides and belly; costal grooves 21; vomerine teeth in short 
double series; length of type, 62%2" ( 172 mm.). Alaska .caudatus p. 325 

WORM-SALAMANDER. Batrachoseps attenuatus attenuatus (Eschscholtz) . 

Figs. 88-89. Map 38. 

TYPE LOCALITY. Vicinity of the Bay of San Francisco, California. 

RANGE. Southwestern Oregon, California to Los Angeles County, and 

lower western slopes of the Sierra Nevada (Stejneger and Barbour, 

1939, p. 18). Also recorded from Santa Cruz Island (Campbell, 1931, 

p. 132). 
HABITAT. Under logs, bark, boards, and stones on the ground, usually 

in moist situations, and in rotting logs, old stumps, and leaf mold. Bur

rows deeply during dry seasons. 

SIZE. The average length of 15 adults of both sexes from various Cali

fornia localities is 31%2" (89 mm.), the extremes 2%11 (73 mm.) and 

4Vi6" (114 mm.). Burke (1939, p. 2n) indicates that an extreme length 
of 5'>4" ( 136 mm.) may be attained. The proportions of a male from 
Berkeley, California, are as follows: total length 4" (102 mm.), tail 
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2%2" (55 mm.); head length 1%2" (9 mm.), width 3-·b" (4.5 mm.). 

A female from the same locality measures: total length 311/ia" (94 
mm.), tail 13%2'' (50 mm.); head length %a" (8 mm.), width %2" 

(4 mm.). 

~ a. attenuatus 
®'\ a. pacificus 
:~;· a. major 
:§ a. leucopus •a. catalinae 

..... _____ , 

MAP 38.-Distribution of the subspecies of Batmchoscps attc11uatus. 

DESCRIPTION. The light dorsal band, narrow head, and dark venter 

characterize this salamander. The head is widest immediately back of 

the eyes, the sides behind tapering gently to the lateral extensions of 

the gular fold and in front abruptly to the short, bluntly rounded snout. 
The eyes are of moderate size and limited behind by an oblique fold 
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and groove. An impresse~ sinuous line from the posterior angle of the 

eye to the lateral extension of the gular fold; a short vertical groove 

from this line to a point behind the angle of the jaw and another about 

midway between the angle of the jaw and gular fold. Nasolabial grooves 

poorly developed. The trunk long, slender, and subcylindrical, slightly 

·flattened below, and with an impressed median line above. The costal 

grooves usually 20, counting 1 each in the axilla and groin, but many 

specimens have only 19, occasionally 18 or 21, and there are 10-12 % 
intercostal spaces between the toes of the appressed limbs. The tail is 

nearly circular in section throughout its length, tapering only slightly to 

about the distal fourth, then more abruptly to the pointed tip. The tail 

is completely encircled by grooves that give a decidedly worm-like ap

pearance. Legs very small and slender/he hind overlapping only 3-37'2 
intercostal folds when appressed to dfr sides. Toes 4-4, very short and 

ball-tipped, the innermost rudimentary, 1-4-2-3 in order of length 
from the shortest. Tongue small, roughly oval in outline, provided with 

a central pedicel and freely protrusible. Vomerine teeth in 2 short 

patches consisting of 2-3 rows, the patches usually separated at the mid

line by about the width of an inner naris and widely diverging anteriorly. 

The patches lie 'behind and wholly between the inner nares and are 

widely separated from the parasphenoids. Parasphenoid teeth may form 

a single large patch, broad behind and slightly narrowed anteriorly, or 

there may be 2 patches narrowly separated. Some adult males with en

larged premaxillary teeth and lower jaw narrowed anteriorly. 
COLOR. The broad dorsal light band varies from light tan to brownish

red. The band may be almost uniform in color throughout, marked with 

a definite herringbone pattern, darker on the trunk and with a median 

dark line on the tail, or the median area of the band may be dark, the 

lateral margins light. The dorsal band is usually limited on either side 

by a narrow line somewhat darker, black or brown, and the sides below 

the line may appear bronze, chocolate-brown, or have a pepper-and-salt 

effect. The ventral pattern consists of a network of dark lines enclosing 
nearly circular light spots, so that the general color is dark, but some 

313 



HANDBOOK OF SALAMANDERS 

specimens have a few irregular_ l~ghter ~igment fl~cks on sides and 

belly. The lower surface of the ta1l 1s sometimes greenish-yellow." 

Th layl.ng o£ this species was observed by Maslm (1939, 
BREEDING. e egg-

1 

• (Eschscholtz.). (r) Adult, lateral view. 
F1G. 89. Batrachoseps atterwa~us ~tte1(w)at;:dult female actual length 4%" (n3 mm.). 

Muir Woods, Marin County, Cahforn1a. 2 . . ' 

(3) Same, ventral view. Near Fort Ross, Cahforn1a. 

N 
I 38 This is an early record for the vicinity of 

p 209) on ov. 5, 9 · . · · db l 
~erkeley California, and the laying may have been m1t1at~ hy tfi1elsdta~t 

' h e been found m t e e in 
of the rainy season. Other egg masses av d S 1-

J ne
ar Palo Alto California (Burke, 19u, p. 414), an at ne 

anuary, ' d 654)· 
ling, Merced County, California (Grinnell an Storer, 1924, p. ' 
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in March at Berkeler and Palo Alto (Storer, 1925, p. 24). Individual 

females deposit 12-15 eggs, but several may select the same retreat, be

neath logs, rocks, or boards, or in pockets in the soil, in moist situations, 

and the total complements number as many as 74 (Burke, 1939, p. 2u). 
Individual eggs when freshly deposited have a diameter of 4 mm. and 

are without pigment. They are surrounded by 3 envelopes, the inner 

of viscous jelly, the middle of semi-rigid jelly, and the outer thin and 

tough but not sticky. The eggs are attached to one another, sometimes 

in a bead-like string, and to surrounding objects by a gelatinous peduncle 

which may be 12 mm. long. The diameter of the outer envelope is 

6 mm. Development under natural conditions is relatively slow and 

the time of hatching variable, but in the field probably occurs in the 

spring. (Burke, ibid., pp. 209, 21f.) A recently hatched young examined 

by Storer ( 1925, p. g6) measuJed as follows: total length 19 mm., tail 

6 mm.; head width 2 mm. "The general coloration was black, with a 

slight brownish tinge; on the back were four parallel lines of spots 

silvery white and reddish gold in color; the ventral surface of the body 

was marked generally with scattered patches of silvery white." 

CATALIMA ISLAND SALAMANDER. Batrachoseps attenuatus catalinae Dunn. 

Fig. 90. Map 38. 

TYPE LOCALITY. Santa Catalina Island, California. 

RANGE. Santa Catalina Island, California. 

HABITAT. During the rainy season not uncommon beneath surface 

materials and often discovered in numbers during the excavation of 

ditches, cellars, and sewers. During the dry season it burrows deeply. 

SIZE. The average length of 9 adults of both sexes is 4 o/i Cl" ( 105.7 mm.), 

the extremes 3%2" (79 mm.) and 5%2" (133 mm.). The proportions 

of a male, U.S. N. Mus. No. 8¢70, are as follows: total length 4
1%2" 

(116 mm.), tail 2%" (70 mm.); head length 11132" (9 mm.), width 
7·a-i" (6 mm.). An adult female, U.S. N. Mus. No. 89674, has the follow

ing measurements: total length 5}'32" ( 133 mm.), tail 3Yi°G
11 

(78 mm.); 

head length%" (ro mm.), width %211 (6 mm.). 
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DESCRIPTION. For living examples of this salamander I am indebted 

to Mr. Joseph R. Slevin, who collected a fine series at Avalon, Santa 
Catalina Island, in April 1941. The head is narrow, the sides behind the 

eyes converging slightly to the l~teral extensions of the gular fold ~nd 

r 
l 
l . 1 

I 

l 
2. 

3 

FIG. go. Batrachoscps atte11uatus catalinae Dunn. ( r) Adult female, actual l~n~t~ 3¥.t 
(8

9 
mm.). Santa Catalina Islan?, California. ~2) Adult fc:male, another md1V1dual; 

dorsal view. (3) Same, ventral view. [J. R. Slevin, collector.} 

in front abruptly to the bluntly rounded snout. The eyes are large and 

strongly protuberant, the long diameter a little greater than the len~t~ 
of the snout; the skin above the eyes black with gold flecks; the ms 

flecked with brassy. An impressed line from the posterior angle of the 

eye to the lateral extension of the gular fold. The trunk is subquadrate 
in section and with a slightly impressed median line which forks at 
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the back of the hea4 and sends a branch to each eye. Costal grooves 

20-21; and 10-13 costal folds between the toes of the appressed limbs. 
The tail is long, slender, and worm-like, and comprises from 53.2 per 
cent of the total length in the smaller individuals to 6o.34 per cent in the 

large adults. The legs are slender and weak; toes 4-4, r-4-2-3 in order 
of length from the shortest, the rst rudimentary and partly fused to 
the 2nd. Tongue elongate oval, thin at margin, free at the sides and 
behind. Vomerine teeth in short irregular patches, or, rarely, in fairly 
regular rows of 6 or 7, which lie between the inner nares, narrowly 

separated at the mid-line, and about 3 times the diameter of a naris 
from the parasphenoids; the latter in 2 long, slender, club-shaped patches 

which may be narrowly separated or contiguous anteriorly. 

co10R. This salamander has t broad dorsal band which is scarcely 
lighter than the adjacent sides. The band is a dull bronze, darker in 
some individuals than in others, and extends from the snout the length 
of the trunk well onto the tail. The upper sides next to the dorsal band 

are brown, fading to grayish on the lower sides. The throat is tan or 
light gray, with a loose network of small black chromatophores and 

scattered white flecks. In most specimens, dark pigment of the belly and 
ventral surface of the tail forms a reticulated pattern over the purplish

gray ground color. In others the dark pigment is mostly in separate 
flecks along the central region of the belly and reticulated along the 
sides. The dorsal surface of the legs is colored Jike the back, the feet 

and toes grayish. 
BREEDING. Nothing has been written on the breeding habits of this 

island form, and the eggs and recently hatched young have not been 

described. 

SOUTHERN SLENDER SALAMANDER. Batrachoseps attenuatus leucopus 

Dunn. Fig. 91. Map 38. 

TYPE LOCALITY. North Island, Los Coronados Islands, Baja California, 

Mexico; 
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RANGE. Los Coronados Islands; Baja California; San Diego and Im

perial Counties, California. 

HASITAT. Klauber ( 1927, p. t) remarks concerning this species in 

San Diego County: 11This salamander seems to be rather common in 
moist locations, especially shaded north slopes, throughout the western 

part 0£ th~ County. It is frequently found in San Diego (city) gardens." 

slzl!. The average length 0£ 14 specimens from San Diego County, 

Caiifornia, is 31%2
1
' (87 mm.), the extremes 2 1%:/' (66 mm.) and 

4:1~{1 211 
( 127 mm.). The proportions of an adult female from San Diego, 

California, are as follows : total length 41%2" ( 114 mm.), tail 21 YtG" (68 
mm.); head length o/in" (8 mm.), width Ya2" (4.5 mm.). An adult male 

from the same locality has the following measurements: total length 

3%2" (82 mm.), tail 2
11 (51 mm.); head length %2" (7 mm.), width 

%2" (4 mm.). 
DEsCR1P't'ION. The head is broadly oval in outline, widest at the angle 

of the jaws, the sides behind this point gently rounding to the lateral 

extension of the gular fold, the snout short and broadly rounded. The 

eyes large, the long diameter about equal the length of the snout, 

limited behind by an oblique fold; the iris flecked above the pupil 

with gold. A sinuous groove from the posterior angle of the eye to the 

lateral extension of the gular fold; a vertical groove from this passing 

behind the angle of the jaw. Trunk rounded above, with an impressed 

median line. Costa! grooves usually 19, counting r each in the axilla and 

groin, occasionally 18 or 20, and 8-11 intercostal folds between the toes 

of the appressed limbs. Tail worm-like; long, slender, tapering, and 

encircled by grooves which give it a segmented appearance; in length 

comprising 50-62.2 per cent of the total length, the higher figures as

sociated with males and larger individuals. Legs very small and slender. 

Toes 4-4, short, bluntly rounded at tip, the innermost rudimentary ; 

those of the hind feet, 1-(4-2)-3 in order of length from the shortest; 

toes of the fore feet 1-4-2-3. Tongue broad behind, bluntly pointed in 
front, free at the sides and behind. Vomerine teeth in short irregular 

patches or in series consisting of 2 imperfect rows of 5-8 teeth which 
318 

FAMILY PLETHODONTIDAE 

arise within or behind the i nner margin of the inner naris and slant 

obl~quely inward and backward toward the mid-line, where they may 

be m contact or narrowly separated. Parasphenoid teeth variable in 

~om~ in a single patch broad behind and narrowed anteriorly, in others 
m 2 imperfectly separated patches; in some females the patches in con
tact anteriorly, divergent posteriorly. 

COLOR. The color is quite variable, but in general the sides are dark, 

1 

Fie. 91. Batrachoseps attenuatus lettcopus Dunn. {1) Adult female, actual length 3YJG" 
(78 mm.). {2) Same, ventral view. San Diego, California. [L. M. Klauber, collector.] 

the dorsal surfaces somewhat lighter. In the majority of specimens I 

have examined, there is a dorsal band which arises on the head and con

tinues the length of the trunk and tail. The dorsal band may be brown 

or dark gray, scarcely lighter than the upper sides, or the head and 

trunk deep red strongly suffused with dusky, the tail much brighter~ 
almost orange-red. Occasional individuals will have the dorsal band 

coppery-red throughout its length from the back of the head to the 

tip of the tail ; in others the band may be dark on the trunk, coppery

red on the tail, and with patches of red on the snout, above the eyes, on 
the shoulders, and in scattered flecks along the sides of the trunk. The 
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ground color of the upper sides is deep brown, with minute spots of 
lighter brown and many flecks or lines of white. The legs above are 

general1y colored like the sides and with a patch of red at the base. 
The belly has a finely reticulated black pattern over a lavender back

ground, and along the sides many small white pigment flecks. The 
ventral surface of the legs, throat, and tail may be grayish or the venter 
of the tail yellowish. 

BREEDING. Nothing is known of the breeding habits of this species, 
and the eggs have not been described. According to Klauber ( 1934, 
p. 5) it a:stivates during the long, rainless summer. 

GARDEN SALAMANDER. CAMP
1
S SALAMANDER. Batrachoseps attenuatus 

major Camp. Fig. 92. Map 38. 

TYPE LOCALITY. Sierra Madre, Los Angeles County, California. 
RANGE. Los Angeles, Riverside, Orange, and San Bernardino Counties 

in southwestern California. 

HABITAT. Found beneath logs, boards, and rocks, or buried in loose 
gravel; occasionally in cellars. In May 1936 we collected a fine series 

from beneath the boards covering a cesspool in a yard at Claremont, 

California. 

SIZE. A series of 6 sexually mature individuals measured by Camp 

(1915,p. 330) varied in length from 3%" (82.7 mm.) to 6%" (162 mm.) 
and averaged 4%" ( n7 mm.). The proportions of a male from Clare
mont, California, are as follows: total length 4 1 :~·h" ( 1 II mm.), tail 
2~" (63 mm.); head length 1 %2" (9.5 mm.). A female from Sierra 
Madre, noted by Camp (ibid.) measured: total length 4%6" (115.5 
mm.), tail 2 1%2" (66 mm.); head width %2" (5.9 mm.). 

DESCRIPTION. The large size, light venter, and relatively wide head 

distinguish this species from Batrachoseps a. attenuatus, with which it is 

sometimes associated. The head is widest at the eyes, the width com

prising as much as 63.1 per cent of the head length measured from the 
tip of the snout to the lateral extension of the gular fold. Behind the 
eyes, the sides of the head usually taper slightly to the gular fold, and 
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FJG. 92. Batl'achoseps attenuatu~ majo1· Camp. (1) Adult male, actual length 
4

¥.!" 
(u3 mm.). ~2) ~ame, ventral view. Claremont, California. (3) Another individual. 
Altadcna, Caltforma. 

in front abruptly to the short and bluntly rounded snout. The eyes large 

and.s~ongly p:otuberant, limited behind by an oblique fold and groove; 

the ms ~rassy m narrow lines above the pupil. A poorly developed im~ 
pressed lme from the posterior angle of the eye to the lateral extension of 
the gular fold; and a short vertical groove from this line to behind the 
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angle of the jaw. Nasolabial grooves scarcely evident. Trunk subcylindri

cal, slightly flattened below. There are usually 19 costal grooves, count

ing 1 each in the axilla and groin, but the number may vary from 18 to 

20 ; 9-10 intercostal folds between the toes of the appressed limbs. Tail 

long, nearly circular in section throughout its length, and tapering to 

a slender tip. The tail length increases with size and may comprise 52-

57 per cent of the total. Tail completely encircled by grooves. Legs short 

but not so slender as in Batrachoseps a. attenuatus; when appressed to 

the sides each overlapping 4-4 Y2 intercostar folds. Toes 4-4, short, 

ball-tipped beneath, the innermost small but more nearly normal than 

in B. a. attenuatus; 1-4-2-3 in order of length from the shortest. 

Tongue moderate in size, roughly oval in outline, thin at the margins, 

and with a central pedicel ; strongly protrusible. Vomerine teeth small, 

in short patches of 1-3 rows, narrowly separated at the mid-line and 

lying wholly between and slightly behind the inner nares. Parasphenoid 

teeth often forming a single patch, broad and rounded behind, slender 

and tapering anteriorly, or in 2 patches narrowly separated behind, 

united anteriorly; separated from the vomerine teeth by about 3 times 

the diameter of an inner naris. Premaxillary teeth of males not strik

ingly enlarged in the series examined, but point of lower jaw of · tl1e 

male somewhat narrower than in th<" female. 
coLOR. Above somewhat variable, ranging from light grayish-brown 

to brownish-red; the dorsal surface of the tail often with brick-red spots 

overlaid by a stippling of light gray; the dorsal surface of the head 

often grayer than the adjacent trunk. Upper sides of trunk definitely 

brownish and sharply marked off from lower sides, which are bluish

gray. Sides of tail lighter than sides of trunk, silvery-gray with fleshy 

tinges. Legs brownish above, grayish on the sides. The throat is flesh 

color, the belly light bluish-gray, the lower surface of the tail flesh 

or dull yellowish-white. In some individuals there is a broad dorsal 

band extending from the snout to the tip of the tail, but it is never 

developed to the extent found in Batrachoscps a. attenuatus. The de

tailed pattern of the ventral surfaces consists of sepa-rated, small, black 
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chromatophores disU!'ibuted uniformly over the light ground color, and 

a few scattered white pigment flecks. In some young individuals the 

entire dorsal surface of the trunk and tail and the snout in front of 

the eyes may be tinged with brick-red, which is in strong contrast to the 

brownish sides. In others, the upper surface of the tail alone may be 

bright red in irregular blotches. In preservatives, the general color above 

fades to pinkish-brown, the ventral surfaces dull yellow, resembling the 
colors of an earthworm. 

BREEDING. Nothing is known of the breeding habits of this species, 
and the eggs have not been described. 

PACIFIC WORM-SALAMANDER. Batrachoseps attenuatus pacificus (Cope). 

Fig. 93. Map 38. 

TYPE LOCALITY. Recorded from Santa Barbara, on the coast of Southern 

California, but probably from Santa Barbara Island. 

RANGE. San Miguel, Santa Rosa, Santa Cruz, and Santa Barbara Islands 

off the west coast of California. 

HABITAT. Usually found under sticks, stones, or lumps of earth in damp 

places; also found under loose bark of fallen trees (Slevin, 1928, p. 47) . 

SIZE. The average length of 13 adults of both sexes from Santa Cruz 

and San Miguel Islands, California, is 32%2" (¢i.5 mm.), the extremes 

2
1 o/i o" ( 72 mm.) and 5Yi 6" ( 129 mm.). The proportions of the largest 

female (from San Miguel) are as follows: total length 5Yio" (129 mm.), 

tail 2%" (70 mm.); head length 1%2" (11 mm.), width Ya2 (6 mm.) . 

An adult male from Santa Cruz has the following measurements: total 

length J %2" (77 mm.) , tail 1 1%2" (41 mm.) ; head length %" (10 

mm.), width o/io" (5 mm.) . 

DESCRIPTION. The head is widest immediately behind the eyes, taper

ing slightly to the lateral extensions of the gular fold, in front more 

abruptly to the truncated and broadly rounded snout. Eyes large and 

protuberant, the horizontal diameter a little less than the length of the 

snout, limited behind by an oblique fold. An impressed line from the 

posterior angle of the eye to the lateral extension of the gular fold. Trunk 
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slender, subcylindrical, marked above with a slight median impressed 

line. Costal grooves variable, 17-20, the usual number 19, counting I 

in the axilla and 2 that run together in the groin, and 9-II intercostal 

folds between the toes of the appressed limbs. Tail long, slender, taper

ing, and marked with grooves that give it a segmented ap~earance. 
The tail may comprise 44-54.3 per cent of the total length m adults, 

the higher fig~res associated with the largest specimens. Legs slender, 

noticeably longer than in B. p. major, hind, when appressed to the 

sides overlapping 5%-6Y:i intercostal folds. Toes 4-4, ball-tipped below 

L 

FIG. 
93

. Batrachoseps attenuatus pacificus (Cope). Adult, about nat~ral size. San 
Miguel Island, California. [Photograph through the courtesy of J. R. Slevm.] 

but more nearly normal than in other species of the genus, 1-4-2-3 in or

der of length from the shortest, the 1st rudimentary, 2nd and 4th nearly 

equal; toes of the hind feet webbed at base. Nasolabi~l groove scarcely 

reaching the edge of the lip, sometimes branched at tip. Tongue sm~ll, 
oval, provided with a pedicel and membrane running to the antenor 

margin. Vomerine teeth often in a single irregular ro~ of 7~10 te~th, 
sometimes in short double series or irregular patches which anse behmd 

the inner margin of the inner naris and slant inward and backwa~d 
toward the mid-line, where they are narrowly separated. Paraspheno1d 

teeth sometimes in 2 slender elongate patches narrowly separated, or 

in a single broad patch narrowed anteriorly and se~arated from the 

vomerine series by about 3 times the diameter of a nans. 
coLOR. The general color resembles that of B. p. maj.or in ~hat the 

dorsal surfaces are dark and the ventral light; but there is cons1dera~le 
variation. The San Miguel specimens I have examined resemble maw 
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closely and have the ventral pigmentation in fine specks like that sub

species. In some Santa Cruz specimens the dark pigment of the venter 

forms a reticulated pattern like that of B. a. attenuatus, and there is an 

indication of a dorsal band, but the legs are longer and larger and the 

head wider and larger. Other individuals from Santa Cruz have the 

pigment of the venter in fine specks like B. p. major. In preserved 

specimens, the dorsal color becomes purplish-brown, with the legs, 

head, and tail somewhat lighter. The color fades slightly on the lower 

sides to the pale venter. 

BREEDING. Nothing definite is known. A large female from San Miguel 

Island, No. 45226 in the collection of California Academy of Sciences, 

had ovarian eggs 2 mm~diameter when captured May 20, 1919. 

ALASKA WORM-SALAMANDER. Batrachoseps caudatus Cope. Fig. 94. Map 

II. 

TYPE LOCALITY. Hassler Harbor, Alaska. 

RANGE. Known only from the type locality and doubtfully from 

Yukatat Bay. 

HABITAT. Nothing has been published. Stejneger and Barbour ( 1939, 

p. 18) believe that the type may have been taken on Anette Island in 

southeastern Alaska. 

SIZE. The type, U.S.N.Mus. No. 13561, is the only specimen in condi

tion to be measured, and, with the passage of time, its dimensions seem to 

have changed somewhat. In Cope's original account the total length 

is given as 160 mm., tail 103 mm. ( 1889, p. 126). Dunn ( 1926, p. 234) 

has the total length 165 mm., tail no mm. I have recently examined 
the specimen and my measurements are as follows: total length 62%:/' 
(172 mm.), tail 4o/i.G" (ro7 mm.); head length 1%2" (9 mm.), width 

lh " (5.5 mm.). 
DESCRIPTION. The head is narrow, the sides behind the eyes gently 

converging to the lateral extensions of the gular fold, in front converg

ing more abruptly to the bluntly pointed snout. Eyes moderate, the 
horizontal diameter a little less than the snout. A, slightly impressed line 
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from the posterior angle of the eye to the lateral extensions of the gular 
fold, a vertical groove from this line to the angle of the mouth, and 

another groove to the angle of the jaw. The trunk is slender and well 

rounded. There are 21 costal grooves, and 12 intercostal folds between 
the toes of the appressed limbs. Tail long, slender, tapering, and com
prising 62.2 per cent of the total length. Legs slender. Toes 4-4, those 

F1G. 94. Batrachoseps caudatus Cope. ( r) Type; adult female, dorsal view. (2) Same, 
ventral view. Hassler Harbor, Alaska. (Photograph from the U.S. National Museum.] 

of the hind feet 1-4-2-3 in order of length from the shortest, 1st very 

short and webbed to tip. Toes of the fore feet 1-4-2-3, 1st within web. 
Tongue small, oval. Vomerine teeth in short double series which arise 
behind inner margin of inner naris and slant inward and backward 
toward the mid-line, where they are narrowly separated. Parasphenoid 

teeth in 2 elongate separate patches. 
COLOR. The color at the time of Cope's description ( 1889, p. 126) was 

given as follows: "The general color is brown. It is deeper on the sides 

to a line on each side of the back and on the anterior half of the abdomen 
and on the superior surface of the distal part of the tail. Gular region 

and chin yellowish." At the present time (January 1941) the colors are 
about as follows: dark brown above, lighter below, the dorsal pattern 
consisting of small round spots which form a finely reticulated pattern. 
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• 
Venter finely reticulated, the network of dark lines enclosing nearly 
circular spots. 

BREEDING. Nothing is known. 

GENUS ANEIDES 
KEY TO THE SPECIES AND SUBSPECIES OF ANEIDES 

r. Ground color above black, or black with yellowish green blotches .. .. 2 

Ground color not as above . . . . ........ ................. 3 
2. Ground color above black; belly black or dark slate; back and sides with 

small, scattered, whitish or yellowish specks (often fading in pre
servatives); soles of feet light; vomerine series short, 3-5; toe tips 
bluntly rounded andOaly..slightly widened; 3 Y:!-5 intercostal folds 
between toes of appressed limbs; length to 5 1o/i 6" ( r52 mm.). Santa 
Cruz County, California, northward in the Coastal Range to the 
Klamath Mountains . . . . . . . . . . . . . . . . . fiavipunctatus p. 336 

Ground color above black (fades to brown with dull tan markings in 
preservatives), with yellowish-green lichen-like markings; base of 
legs above with a spot of bright orange; belly light, yellow to bluish
gray, with a few scattered light flecks; vomerine series 5-9; toe tips 
transversely widened and squarely truncate; toes of appressed limbs 
overlap r-3 intercostal folds; length to 511 

( r28 mm.). Virginia, West 
Virginia, Ohio, North and South Carolina, Georgia, Alabama, and 
eastern Tennessee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .a:neus p. 328 

3' Ground color above uniform light brown to yellowish- or chocolate-
brown, with small whitish or yellowish spots; r5-r6 costal grooves; 
mandibular teeth very large, flattened, sharp-pointed ............ 4 

Ground color above deep brown in a reticulated pattern with a few 
small, whitish pigment flecks and many small brassy flecks most 
abundant on the snout and in a median dorsal band; base of tail 
above bronzy; venter bluish.gray, with a few scattered whitish flecks; 
mandibular teeth 5-8 each side, the posterior enlarged and flattened; 
16-17 costal grooves; toe tips squarely truncate; length to 5~ 11 

(134 mm.). Southern Mendocino County, California, northward to 
Vancouver Island, British Columbia ...................... ferreus p. 332 

4. Light spots of dorsum and sides few, small, and scattered; vomerine 
series 5-8; tail long, somewhat prehensile; toe tips slightly expanded; 
toes of appressed limbs meeting or overlapping 1 intercostal fold; 
length to 6%" (162 mm.). Southwestern California from Humboldt 
and San Diego Counties; also from Mariposa and Madera Counties; 
Coronados Island, Lower California . . . . .lugubris lugubris p. 340 

Light spots of dorsum abundant, varying in size from small flecks to 
elongate spots 3 or 4 mm. in length; vomerine series 5-n; toe tips 
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squarely rruncate and slightly widened; toes of appressed limbs over
lap I~-3 intercostal folds; length to 5% 2" (130 mm.). South Faral-
lon Island, California . . . . . . .lugubris fai·allonensis p. 343 

BRONZED SALAMANDER. GREEN SALAMANDER. Aneides teneus (Cope). Figs. 

95a-b, ¢. Map 39. 

TYPE LOCALITY. Nickajack Cave, Tennessee. 

RANGE. Virginia, West Virginia, Kentucky, Ohio, North and South 
Carolina, Georgia, Alabama, and eastern Tennessee. 

HABITAT. Often abundant in crevices of sandstone cliffs, or beneath 

flakes of rock in fairly dry or damp situations. Sometimes found be
neath the loose bark of standing or fallen trees, occasionally in or be

neath logs on the ground. 
SIZE. The average Jength of 19 adults of both sexes from Kentucky and 

West Virginia is 4" (102 mm.), the extremes 3%2" (81 mm.) and 5" 
(128 mm.). Ten males average 4%2'' (104 mm.) and seven females 
4 Ya 2" ( 103 mm.). The proportions of an adult male from Elkins, West 
Virginia, sent me by Mr. N. B. Green, are as follows: total length 511 

(128 mm.), tail 2 2%2" (69 mm.); head length%" (16 mm.), width 
1%2" (n mm.) . An adult female from the same locality measures: 

total length 3%2" (8r mm.), tail rX" (32 mm.); head length Y:!" (13 
mm.), width o/iu" (8 mm.). 

DESCRIPTION. This is a black salamander with yellowish-green, lichen
like blotches and expanded toe tips. The head is widest immediately 
back of the eyes, where, in the adult male, it is somewhat swollen ; the 
sides behind the eyes converging slightly to the lateral extensions of the 
gular fold, in front tapering more abruptly to the truncated snout. Eyes 
large and strongly protuberant, the pupil horizontally elliptic, the iris 
golden. A sinuous impressed line from the posterior angle of the eye 
to the lateral extension of the gular fold; a short vertical groove from 

this extending behind the angle of the jaw. Gular fold well developed. 

Trunk rounded above, flattened below. The costal grooves usually r4; 
or r5 counting 1 in the axilla and 2 that run together in the groin. Toes 
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of appressed leg~ overlapping 1-3 intercostal folds. Tail slightly flattened 
~t base above, nearly circular in section beyond base, slender and taper
~g. Legs well developed, the animal capable of leaping 2 or 

3 
times 

Its length. Toes 5-4, those of the hind feet r-2-s-(3_4) in order of 

MAP 39.-Distribution of Ancides ~11eus. 

length from the shortest; 1st toe very short and nearly enclosed by web. 

others ~ebbed ¥:! the length. Toes of the fore feet 1- 2- 4- 3, the ist en~ 
dosed m the web, others webbed at base. Toe tips transversely widened 

and squarely t~uncate. Tongue heart-shaped, free at sides only, the sur
face finely pap1llose. Vomerine teeth in series usually varying in number, 

329 



HANDBOOK OF SALAMANDERS 

in different individuals, from 5 to 9. The series arise behind the middle 

of the inner nares and curve gently inward and backward toward the 

Fio. 95. (:.) Outlillt! of Aneidt'1 t¥11eu1 to $how the form of the body and the char:ictcr 
ot feet and toes. fH.P.C. dtl.J (b) Enrnpwkd Ian'~ of A neides ~11e1tt. (c) Moulh pnrts 
of ,-1ncides lugubri.1 lugubn's to show the chu acta of tongue and teeth. (b, c, M.LS. de/.} 

mid-line, where they are scparakd by about the width of an inner naris. 
Parasphenoid teeth may form a sil1gle patch. wide behind, narrowed in 
front, or 2 elongate groups narrow]y separated; occasionally the patches 
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may be separate behind and contiguous anteriorly. Teeth on maxillary 

extending to behind margin of inner naris, rest of maxillary sharp-edge<l. 

Teeth on mandible limited to anterior %, those on the sides enlarged 

Fie. 96. /111cides ,z11eus (Cope). ( 1) Adult male, acwal length 5" ( r27 mm.). (2) Adult 
male, another individual; actual length 41=>ia" (122 mm.). Near Elkins, West Virginia. 

and flattened. Vent of male with fine papillae within lips anteriorly ; 
vent of female smooth within. 

COLOR. The general ground color is black, marked above with yellow

ish-green, lichen-like patches; on the sides the patches are fewer, smaller, 

and more widely scattered. At the base of the legs above, a bright orange 

patch; rest of legs blotched with greenish-yellow. Head generally darker 

than body and with a few small, whitish points among the larger patches. 
Belly light yellow to bluish-gray, with a few. scattered light flecks. Lower 
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surface of legs, throat, and tail pale yellowish-gray, the throat with many 

small irregular light spots. 

BREEDING. Nothing is known of the mating habits, but eggs have been 

discovered a number of times and the encapsuled larvae described. Eggs 

were first reported by Pope (1928, p. 6). On July 23, 1937, an irregular 

cluster of 14 was discovered in the cavity of a prostrate water-oak limb 
near Pine Mountain, Kentucky. The eggs adhered to one another by 
the adhesiveness of the outer envelopes and were attached ~o the side 

of the cavity by 4 short mucous cables. In color they were dirt-brown 

with a tinge of yellow, perhaps stained by the rotting wood. Individual 

eggs with their envelopes have an outside diameter of about 5 mm. The 

egg itself is a light yellow sphere provided with two envelopes, the 

inner thin and resistant, the outer soft and thick (Pope, ibid., p. 10). On 
Aug. 19, 1937, Mr. Leslie Hubricht collected a lot of 19 eggs on the north 

side of Pine Mountain, Kentucky. These eggs, with embryos well 

formed, had a long diameter of 5 mm. and a short diameter of 4 mm. 
The embryo was surrounded by 2 thin envelopes only. Gentry (1941, 
p. 329) reported the discovery of a female with a cluster of eggs on 
Sept. 5, and again on Sept. 6, in the Obey River drainage in Tennessee. 

From evidence presented by Walker and Goodpaster (1941, p. 178) 
it is likely that the young remain with the guardian parent some time 

after hatching. Groups of young were twice found, each with an attend· 

ing adult female. The first lot found numbered 13, the second 17, the 

size ranging from 21.5 to 24.8 mm. These are the smallest specimens so 
far reported. The young lacked gills and exhibited a color pattern simi

lar to that of adults. The large size of the external narcs is a striking 

characteristic of the recently hatched young. 

CLOUDED SALAMANDER. RUSTY SALAMANDER. Aneides ferreus Cope. Fig. 

97· Map 40. 

TYPE LOCALITY. Fort Umpqua, Oregon. 
RANGE. Southern Mendocino County, California, northward to Van· 

couver Island and smaller islands near by, British Columbia. 
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HABITAT Wh ·1 

h . 1 e not as arboreal in h b' 
as som6times been found living . : tt as A. l. lugubri.r, this species 

20 feet above the ground. The ma1·n ~ e rotten wood of standing trees 
from beneath logs, bark or b d JOrit.y of specimens have been tak 

' oar s, or m rotting logs on the ground.en 

~ ferreus 

~ flavipunc ta tus 
~ 

\ 
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( 
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SIZE. eac es a · 
of n extreme length of about 7.:1 " 

_both sexes from Bayne IsJan...1 U . 5 -l (134 mm.). Five adults 
3~% " ( 8 u, nton Bay B .. h C 

32 9 mm.) and vary from ~ " ' nt1s olumbia, average 
The largest of this series a m 1 3 ha2 (77 mm.) to 41%2" ( 114 mm.) 

' a e, as the foll · · 
ow mg proportions: total 
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length 41%2" (n4 mm.), tail 1%" (42 mm.); head length 2Ya/' (17 

mm.), width %" (ro mm.). A female from the same locality measures: 

total length 4~2" (103 mm.), tail r1Yi6" (43 mm.); head length%" 
(r6 mm.), width %" (10 mm.). 

DESCRIPTION. The head is widest midway between the eye and the 

lateral extension of the gular fold, the sides behind this point constricted 

to the neck, in front tapering to the bluntly pointed truncated snout. 

In side view, snout obliquely truncated. Eyes large, protuberant, the 

iris dark, tinged with brassy above the pupil, limited behind by a vertical 

groove. An impressed line from the posterior angle of the eye to the 

lateral extension of the gular fold. A short vertical groove from this 

line passing behind the angle of the mouth. Trunk with a median <lorsal 

impressed line, rounded on the sides, flattened below; 16-17 costal 

grooves, counting l each in the axilla and groin, and l-I "% intercostal 

folds between toes of appressed limbs. Tail broadly oval in section at 

base, nearly circular in section at mid-length, slightly compressed dis

tally, and evenly tapering to the tip. Legs stout. Toes 5-4, those of the 

hind feet r-(2-5)-3-4 in order of length from the shortest, the first 

small but free, others webbed at base; toes of the fore feet l-4-2-3, 
scarcely webbed at base. Toes, except the 1st, all transversely widened 

at tip and squarely truncated. Tongue large, filling the floor of the 

mouth, thick and fleshy, wider behind than in front, free at the sides. 

Vomerine teeth in short series of 4-4 to 6-6 or 6-7, which arise behind 

the inner margin of the inner naris, curve obliquely inward and back

ward to the mid-line, where they may meet or be narrowly separated. 

Parasphenoid teeth in a single broad patch slightly narrowed anteriorly 

and separated from the vomerine by about the length of a vomerine 

series. Premaxillary teeth not greatly enlarged but sometimes perforat

ing the lips in the male. Maxillary teeth few (usually 3 or 4), somewhat 

enlarged and flattened, and extending only to a point opposite anterior 

angle of eye. Mandibular teeth 5-8 on each side, the posterior enlarged, 

flattened. 
coLOR. The general ground color above is dark brown, overlaid by 
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larg~, irreg'Llar,. g~ayi~h blotches which have a brassy tinge. There is 

~ons1dera.ble v~nat1~n m the blotching, but in some specimens the head 

is mostly grayish with the exception of a dark central area, a dark bar 

1~1~; 9(7· A 11cidc)s fcrrcw Cope. {1) .Adult, dorsolateral view; actual length about 
4 ~ 12o mm .. Comptche, Mendocmo County, California. [Photo ra h b J R 
Slcv10.) (2) Adult female, actual length 3~" (8o mm ) (

3
) s g pl · y · · · 

C k C . · · ame, vcntra view. Mill 
ree , near rescent City, Del None County California [W F w i II 

A. H. Wright.] ' · · · OO<, co ector; from 

f~om th~ nostril to the eye, and dark pigment following the impressed 

line which extends from the posterior angle of the eye to the lateral 

extens~on of the gular fold. The legs are generally light, with a few 

~rownish patches. The venter is light bluish-gray, with many very small, 
light yellow flecks scattered generally over the surface except, rarely, 
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on the ventral surface of the tail. In a juvenile specimen, 46 mm. 

long, from near Tidewater, Oregon, the colors are essentially as follows: 

The general ground color is black, mottled and marbled with bronze, 

the bronze concentrated on the snout in a patch extending to the eyes, 

in an elongate spot on either side of the neck above the insertion of the 

arms, on the basal half of the proximal segments of the limbs, and along 

the dorsal surface of the tail. The sides are strongly mottled bronze and 

black, the belly uniformly bluish-gray with minute white flecks. The 

vent of the male is lined with papillae, anteriorly. 
BREEDING. Nothing is known of the mating habits. Slevin ( 1928, p. 71) 

reported that two females collected on Bayne Island, British Columbia, 

May 16, 1906, had pigmentless, ovarian eggs 4 mm. in diameter, and 

Fitch ( 1936, p. 638) mentions a female taken May 22, 1935, in the 

Rogue River basin, Oregon, which contained 12 ovarian eggs, also 

about 4 mm. in diameter. The first account of eggs deposited under 

natural conditions is that of Dunn ( 1942, p. 52). A cluster of 9 eggs, 

accompanied by a female, was found Aug. 16, 1941, near Patrick Creek, 

Del Norte County, California, at an altitude of 2000'. The eggs were 

attached separately to a bit of bark of a fallen Douglas fir and measured 

approximately 6 mm. in diameter. A single egg opened by Dunn had 

2 envelopes which enclosed a well developed young about 15 mm. long. 

The young salamander had a single, leaf-like, allantoic gill on each side 

and still retained considerable yolk. 

BLACK SALAMANDER. SHASTA SALAMANDER. Aneides fiavipunctatus 

(Strauch). Fig. 9B· Map 40. 

TYPE LOCALITY. New Albion, California (probably in Sonoma 

County). 
RANGE. Santa Cruz County, California, northward in the Coastal 

Range to the Klamath Mountains. 
HABITAT. Wood (1936, p. 171; 1939, p. no) found this species most 

abundant in burnt-over areas in the southern redwood forests, under 
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charred logs and slabs, and in the higher fir and pine forests of the 

outer Coast Ranges. It is not limited to such situations, for Van Den

burgh ( 1895, p. 776) wrote that it had been "found under boards, decay

ing logs, and stones in the vicinity of running water, and in the drain 

from a spring"; and we have collected it near Fort Ross, California, 

from beneath loose stones and small rock slabs at the edge of a stream 
in a deeply shaded gully. 

SIZE. Attains a length of 51
o/i6 " (152 mm.). The average length of 

16 adults of both sexes is 4%" ( 115 mm.), the extremes 31Ya'2" (85 mm.) 

and_51%2" (141 mm.) . An adult male from 9 miles south of Fort 

Ross, California, has the following measurements: total length 5%2" 
(130 mm.), tail 21~2" (6o mm.) ; head length 2%2" (19 mm.), width 
1%2" (11 mm.). An adult female from Los Gatos has the following 

proportions: total length 4%" (115 mm.), trunk length 2
2%2" (73 

mm.) (tip of tail lost); head length 2Ya 2" (17 mm.), width %" ( 10 
mm.). 

DESCRIPTION. A black salamander with small whitish or yellowish 

spots. The head is widest immediately back of the eyes, where, in the 

male, it is noticeably swollen, the sides behind this point converging 

gently to the lateral extensions of the gular fold and in front abruptly to 

the bluntly pointed snout. Eyes only moderately large and protuberant, 

limited behind by a vertical fold. A sinuous fold or groove from the 

posterior angle of the eye to the lateral extension of the gular fold , a 

slightly impressed line from this to behind the angle of the jaw. Gular 
fold well developed. Trunk slightly depressed and with an impressed 

median dorsal line. Costal grooves strongly developed, variable in num

ber but usually 14, sometimes 15 when 2 that run together in the groin 

are counted separately, rarely 16, and 3%-s intercostal folds between 
the toes of the appressed limbs. Tail stout, flattened above at base, beyond 
to distal third, nearly circular in section, slightly compressed distally. 

Legs stout, noticeably shorter than in other species of the genus, as in

dicated by the greater number of folds between the appressed toes. 

Toes 5-4, short, those of the hind feet 1-5-2-4- 3 or 3- 4 in order of 
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length from the shortest, the innermost rudimentary but with the tip 

free, others webbed at base; toes of the fore feet 1-4-2-3. Toes only 

slightly widened at the tips and bluntly rounded. Tongue large, filling 

the floor of the mouth, broadly rounded behind, narrower and bluntly 

pointed in front, its surface with fine villae; free at the sides and slightly 

at the rear. Vomerine teeth in short series of 3-3 to 5-5. The series arise 

f1G. 98. A11eidcs ftavipunctatus (Straugh). (1) Adult male, actual length 5%" (130 
mm.) . (2) Same, ventral view. Near Fort Ross, California. The apparent mi<ldorsal 
and midventral stripes are due to reHcction from adjoining surfaces. 

behind or just inside the inner margin of the inner naris and slant 

obliquely inward and backward coward the mid-line, where they are 

separated by about the width of a naris. The parasphenoid teeth usually 

form a single broad patch which is slightly narrowed anteriorally and 

separated from the vomerine by about the distance between the nares. 

Premaxillary teeth not enlarged, but with the tips perforating the edge 

of the lip; maxillary teeth enlarged, 2-4 in number, angular in section; 

mandibular teeth 3-4 on each side, enlarged, thickened anteriorally, 
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knife-edged behind. The vent of the male is lined with papillae in front ; 
that of the female with oblique folds. 

COLOR. In the specimen from near Fort. Ross, California, the general 

color above is black. Scattered over the dorsum and sides are a few 

small straw-yellow spots. A few light spots are present on the back of 

th.e head and on the upper surface of the limbs. The belly is deep slate 

with many minute points of light gray. The under surface of the head 

from the point of the jaw to the angle of the mouth, lighter gray. Gular 

fold whitish, soles of feet grayish, tinged with flesh. A young individual, 

50 ~· long, in life had the dorsal surface of the head, trunk, and tail 

bronzy-green, the upper sides black. Scattered over back and sides were 

many small silvery-white points, and the upper surface of the basal 

segment of the legs was golden-yellow. The ventral surfaces were 

colored as in the adult. Adults south of San Francisco Bay are said to 
be unspotted (Myers, 1930, p. 6o). 

BREEDING. Nothing is known of the mating habits. Van Denburgh 

(1B9s, p. 776), the first to report the eggs of this species, received an 

adult female and eggs from Los Gatos, California, July 23, 1895. "Each 

egg was about 6 mm. in diameter, almost spherical, and inclosed in a 

thin, tough, gelatinous sheath. Each of these sheaths was drawn out, 

at one place, into a slender peduncle, which was attached to a basal mass 

of the same gelatinous substance. In this way, each egg was at the end 

· of,an individual stalk, and all were fastened to a common base. This base 

had evidently been anchored to a stone or lump of earth." The salaman

der and about 30 eggs had been found beneath a platform in dry earth 

at a depth of 15
11 

or more. A specimen killed July 30, 1895, was found 

to contain 25 large ovarian eggs and many minute ones. Storer ( 1925, 
p. 123) also reported the discovery of a female and seven pedunculated 

eggs found at Layton ville, California, July l, 1913. This batch was found 

9" below the surface of the ground in a cellar. The eggs were deposited 

in a group and attached by their peduncles to the damp earth. After 

long preservation they measured 5·9-6.4 mm. in diameter, being elon
gated in the direction of the peduncle. 
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ARBOREAL SALAMANDER. Aneides lugubris lugubris (Hallowell). Figs. 

95c, 99· Map 41. 

TYPE LOCALITY. Monterey, California. 
RANGE. Mainly confined to western California from Humboldt County 

... 

~I. lugubris 

lJ) I. farallonensis 

MAP 
41

.- Distribution of the subspecies of Ancides lugubl'is. 

to San Diego County; also from Mariposa and Madera Coun~ies; ~nno 
Nuevo Island Monterey Bay; Coronados Island, Lower California. 

HABITAT. This species is found both on the ground and in the tre~s. 
When on the ground it often hides in logs and stumps or beneath sur-
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face materials such as stones, logs, bark, and boards. On the University 

of California campus at Berkeley, many individuals were found occupy

ing the cavities in the "live oak" trees, some at a height of 30' above the 

ground. The eggs have been discovered both in the soil and in the cavi
ties of trees. 

SIZE. Attains an extreme length of 6%" ( 162 mm.). The average 

length of 12 adults of both sexes is 41%2" ( n8 mm.), the extremes 

31%2" (87 mm.) and 51%2" (143 mm.). An adult male from Berkeley, 

California, has the following measurements: total length 5o/iv" ( 142 

mm.k_!~il 21'}-b" (65 mm.); head length 2%2'' (21 mm.) , width %" 
(13 mm.). An adult female measures: total length 5" (128 mm.), 

tail 2
1o/i <>" (59 mm.) ; head length 2%2" (19 mm.), width %" (13 

mm.). 

DESCRIPTION. The head is large, wider than the trunk, widest at the 

angle of the jaws, where it is swollen above, the sides behind this point 

converging to the gular fold and in front more abruptly to the bluntly 

rounded snout. The eyes are large and prominent, limited behind by a 

vertical groove. An impressed sinuous line from the posterior angle of 

the eye bends down posteriorly to join the gular fold. Gular fold strongly 

developed. Trunk subcylindrical. Usually 15 costal grooves, counting 1 

each in the axilla and groin, rarely 14 or 16, the toes of the appressed legs 

just meeting or overlapping one intercostal fold. Tail long, somewhat 

prehensile, comprising 42-46 per cent of the total length, broadly oval 

in section at base, becoming slightly compressed distally; tail with 

impressed vertical lines on the sides. Legs large, stout, as befitting a 

climbing animal. Toes 5- 4, those of the hind feet 1-5-2-(3- 4) in order 

of length from the shortest; toes of the fore feet 1- 4-2-3, the 2nd and 

4th about equal; tips of toes only slightly expanded. Commissure of the 

mouth straight and horizontal to below the eye, then sharply deflected 

upward. Tongue large, filling the floor of the mouth, the margins thin, 

the surface spongy, free at the sides and behind. Vomerine teeth 5-8 
in short series that arise behind the inner margin of the inner naris and 

bend sharply backward toward the mid-line, where they are separated 
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by about Y2 the diameter of a naris. Parasphenoid teeth usually in a 

single patch, wide behind, narrow in front, and separated from the 

vomerines by about 3 times the diameter of a naris; occasionally in 2 

narrowly separated patches. Premaxillary teeth enlarged and some

what flattened; maxillary teeth 6-8, the series extending to a point op-

2. 

Fia. 99. Aneides lugub1·is lugubris (Hallowell). (1) Adult male, actual length 5W' 
(134 mm.). (2) Same, donal view. Berkeley, California. 

posite the anterior angle of the eye. Mandibular teeth 5-7 in each series, 

very large, flattened, sharp-pointed, and directed obliquely upward and 

backward. 
coLOR. The general color above varies from a uniform light brown to 

light chocolate-brown, the upper surface of the tail sometimes brighter. 

Scattered over the entire dorsal surface of the head, trunk, tail, and 

limbs, especially in small individuals, are many small whitish or pale 

yellow spots. In some large specimens the pale spots or flecks are most 

abundant on the sides of the trunk, thinning out on the back, legs, and 

base of the tail. The venter is lighter, pale yellow, dull white, bluish-
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white, or grayish. The throat and legs are definitely flesh color in some 
individuals. 

BREEDING. The Arboreal salamander is a nocturnal animal, unique 

among American species in its habit of climbing trees and making use 

of cavities as retreats and for egg-laying. Ritter ( 1903, p. 883) was the 

first to call attention to this interesting habit. The cavities of trees, often 

extensive, sometimes harbored as many as 35 individuals of various 

ages, including the young of the year, yearlings, and adults, but oflen 

only 1 or 2 salamanders were found . The egg-laying season is during the 

summei:_months, eggs having been found from July to September. In

dividual eggs have a diameter of about 5 mm. and, with their envelopes, 

from 6 or 7 to 9.5 mm. Whether in cavities in trees, buried in the soil, 
or hidden beneath some sheltering object on the ground, the eggs are 

usually attended by the female, sometimes by both parents. The eggs 

number 12-19 and are deposited singly, each attached by a slender stalk, 

8-20 mm. long, to the roof of the cavity and twisted about one another. 

Young on hatching vary in length from 26.5 to 32 mm. in total length, 

and in general resemble the adult (Storer, 1925, p. 136). 

FAR.ALLON SALAMANDER. FARALLON YELLOW-SPOTTED SALAMANDER. Anei
des lugubris farallonensis (Van Denburgh). Fig. 100. Map 41. 

TYPE LOCALITY. South Farallon Island, San Francisco County, Cali

fornia. 

RANGE. This subspecies is known only from the type locality. 

HABITAT. The mainland form is more or less arboreal, but in the ab

sence of any considerable number of trees on South Farallon Island, 

this subspecies is mainly terrestrial. It has been found beneath boards 

and piles of loose stones in moist situations. 

SIZE. In a fine series from the California Academy of Sciences, loaned 

by Mr. Joseph R. Slevin, 8 males averaged 33Ya2" ( 101 mm.) and varied 

from 3~" (83 mm.) to 42%2" (124 mm.); 5 adult females averaged 

4Ys " (105 mm.), the extremes 32%2" (93 mm.) and 4o/i.G" (no mm.). 
The proportions of an adult male are as follows: total length 4Ya2" ( 108 
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mm.), tail 12%2" (46 mm.); head length 2%2" (20 mm.), width %" 
(IO mm.). A fem ale has the following measurements: total length 

4%211 (108 mm.), tail 1%" (45 mm.); head length 1YiG" (18 mm.), 

width 1%2" (u mm.) . Storer (1925, p. 141) records a specimen 5%2" 

( 130 mm.) in total length. 

DESCRIPTION. The head is widest at the angle of the jaws, where it is 

somewhat swollen above, the sides behind this point converging to the 

lateral extension of the gular fold and in front abruptly to the bluntly 

pointed snout. The snout strongly depressed and in side view obliquely 

truncated, the commissure of the mouth sinuous, bent sharply upward 

from below the eye. The eyes are large and protuberant, the horizontal 

diameter about 114 in the snout, limited behind by a vertical fold. An 

impressed sinuous line from the posterior angle of the eye to the gular 

fold. The trunk is somewhat flattened and has a slightly impressed 

median line. There are usually 15 costal grooves, counting 1 in the axilla 

and 2 that run together in the groin. The tail is subcylindrical, becoming 

slightly compressed distally.In the males the tail comprises 40.4-45.16 per 

cent of the total length, and in the female 41.7-45.16 per cent. The legs 

are long and moderately stout, and, when appressed to the sides, the 

toes overlap 1 %-3 intercostal folds. The hind leg itself overlaps, on the 

average, 9 costal folds as compared with 8 in Aneides l. lugubris. Toes 

5-4, those of the hind feet slender, square-tipped, 1-2-5-3-4 in order of 

length from the shortest, the 3rd and 4th about equal, all webbed at 

base; toes of the fore feet 1-4-2- 3 or 1-2-4- 3, the tips slightly widened 
or squarely truncate, webbed at base. Tongue broadly oval in outline, 

free at the sides and behind, the margins thin, the surface with fine 

plicae which diverge slightly from the posterior field. Mandibular teeth 

enlarged, flattened, and triangular. Vomerine teeth 5-u, average 7, in 

series that arise behind the inner margin of the inner nares and curve 

inward and backwa~d toward the mid-line, where they may be nearly 

in contact or separated by about the width of a naris. Parasphenoid teeth 

in a single patch, broad at the middle of its length and pointed an

teriorly, or in 2 narrow patches imperfectly separated. 
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COLO.R. The color abo · f 
t . . ve vanes ram seal-brown to yellowish-brown 

~~r~J ~t~~lish~~r~~n in preservative), darkest along the middle of 

and legs' T~i;ng: ig ~ y .on the lower sides, and lightest on the snout 
. su species is much more strong! y spotted than the main-

2. 
F1G. JOO. Aneides lugubris faral/011ensis (Van D 

graph from preserved specimen· actual le tl 2% ,,en(burgh). (r) Adult male, photo
California. [J. R. Slevin, collec;or J (2) "f i 4 2 r.24 mm.). South Farallon Is/and, 
fornia. {Photograph through th . fdult, from. hfe. South Farallon hland, Cali 

e courtesy o ]. R. Slevm. j 

land form, the spots of pale yellow varying in size from m k 
to l bl h ' ere spec s e ongate otc es 3-4 mm. in length and d. .b d th d ' tstn ute generally over 

e .orsal surfaces but usualJy fewer on the head and tail. On the sides 

:~: light spots ~xtend to the level of the legs and involve the sides of 
neck and tatl and the upper surface of the limbs Tl 1 f l . · · le ventra sur _ 

aces are pa e yellowish or whitish, the tips of the toes reddish 

BREEDING. Nothing has been made known of the breeding h~bits, and 
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the eggs and recently hatched young have not been described. Storer 

( 1925, p. 142) gives some indication of the rate of growth, based on 

measurements of 1 I individuals taken Oct. 26, 1922. "They range from 

39 to 126 mm. in total length. Three which measure 39 and 40 mm. 

arc undoubtedly of the 1922 brood ... . One with a blunt (regener

ated?) tail, 53 millimeters in total length, and a normal individual 62 
millimeters long, are taken to represent the 'yearling' class. Five others 

101 to 112 millimeters in length are either three or four years of age 

and one is 126 millimeters and hence four or five years old." 

GENUS STEREOCHILUS 
MARGINED SALAMANDER. Stereochilus marginatus (Hallowell). Figs. 

10rn-d, 102. Map 42. 

TYPE LOCALITY. Liberty County, Georgia. 
RANGE. Petersburg and the Dismal Swamp, Virginia, to Liberty 

County, Georgia, in the Coastal Plain (Stejneger and Barbour, 1939, p. 
20). 

HABITAT. Usually aquatic but occasionally found on land under logs in 
damp situations. They are perhaps most abundant in pools and slow 

streams in swampy woods, and may be collected by raking out the dead 

leaves and other bottom rubbish. Brady ( 1930, p. 58) regards this 

species as characteristic of the pine barrens. 

SIZE. In a series of 14 adults measured by Brimley (1909, p. 132) the 

size range was from 2o/J 6" (65 mm.) to 3%" (95 mm.), the average 

length 3%6" (81 mm.). Dunn (1926, p. 245) reports an adult only 

2 1%2" (63 mm.). The proportions of an adult female from Whitakers, 

North Carolina, taken Oct. 25, 1926, are as follows: total length 3%6" 
( 71 mm.) , tail 1 %" (35 mm.) ; head length o/i u" ( 7 mm.), width Ya2" 
(5.5 mm.). An adult male from Wilmington, North Carolina, July 25, 
1907, C. S. Brimley, collector, measures as follows: total length 2~%2

11 

(73 mm.), tail 1o/ia" (33 mm.); head length 1 Y:i2" (8 mm.), width 

o/ia" (4.5 mm.). 
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DESCRIPTION. This is a lithe, active species characterized by the 
ence of alternating light and dark longitud' 11· h . pres-
h d · ma mes on t e sides The 

ea is small · d · 'narrow, pomte 'and depressed and w1'th l1'ttl . d' . . ' e m ication 

~ marginatus 

MAP 42.- Distribution of Stereochi/us marginatiu. 

of a ~onstriction at the neck. The sides behind the eyes are nearly parallel 

and m front. converge to the sharp snout. There is a well defined system 

?f po~es wh.ICh form a small group back of the eye and extend forward 

m. a sm~le h~e a.bove the eye to a point about % the distance to the nos
tril. This senes is overlapped at its anterior end by another which lies 
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